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1.0 


PURPOSE  AMD  SCOPE 

This  docueant  presents  the  results  of  evaluation  of 
Wasp  on  System  compatibility  with  the  10  foot  deeper 
launch  ttfibe  at  Wing  V.  Included  are  data  reflecting 
»ia  alia  launch  performance,  launcher  configuration, 
maintenance  requirement*,  and  human  factor  consider ac¬ 
tions,  Wing  7  launchers  are  designed}  therefore,  thia 
document  covers  only  those  studies  and  maniatory  hard¬ 
ware  changes  necessary  to  accomodate  the  10  foot  in¬ 
crease  in  depth  of  the  launch  tube. 

It  should  be  noted  that  this  docwent  Merely  sunmar- 
lzes  the  effects  of  the  deeper  launcher*  In  Bang f 
instances,  substantiating  data  will  be  found  in  the 
established  Wing  7  documentation.  In  particular* 
reference  must  be  made  to  missile  performance  and 
dynamic  study  documents  (noted  in  paragraphs  3*0 
and  5.0  and  listed  in  the  list  of  references)  and, 
in  Paragraph  2.2*2,  to  the  Engineering  Change  Pro¬ 
posals  for  Complete  substantiating  data. 


2.0  STUDY  PARAMETERS  AND  SUHMAHf 


2*1  BACKGROUND 


2.1.1  This  study  has  been  conducted  in  accordance  with  STL 

Document  6660*1*2-31  dated  3  January  1963.  The  study 
evaluates  the  Weapon  System  for  compatibility  with  the 
Wing  7  Launch  tube  which  is  10  feet  deeper  than  those 
in  Wing  1  to  17.  Authorisation  for  this  study  wee 
given  by  CCP  815,  CCN  316  (BSD-63-MSN^6O0i*), 

"2  *1*2  The  vertical  location  of  the  missile  in  the  deeper 

tube  will  be  identical  to  that  of  the  Wing  I  through 
27  configuration.  Refer  to  Figure  1**1  and  l*.2  (Page 
Baoodlii). 

2.1.3  The  missile  will  be  the  Wing  II  oanfiguretioa. 

2.1,1*  Only  the  Weapon  System  changes  made  mandatory  by  the 

deeper  launch  tube  are  considered  in  this  study*  No 
other  proposed  Wing  7  changes  were  considered* 
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1*0  PURPOSE  AND  SCOPS 

This  do—  »ut  presents  the  results  of  evaluation  of 
Weapon  System  compatibility  with  the  10  foot  deeper 
launch  tube  at  Wing  V*  Included  are  data  reflecting 
missile  launch  performance,  launcher  configuration, 
maintenance  requirements ,  and  human  factor  considera¬ 
tions,  Wing  7  launchers  are  designed]  therefore,  this 
document  covers  only  those  studies  and  mandatory  hard¬ 
ware  changes  necessary  to  accomodate  the  10  foot  in¬ 
crease  in  depth  of  the  launch  tube. 

It  should  be  noted  that  this  dooms nt  merely  stmts?- 
izes  the  effects  of  the  deeper  launcher.  In  maiy 
instances,  substantiating  data  will  be  found  in  the 
established  Wing  7  documentation.  In  particular, 
reference  most  be  made  to  missile  performance  and 
dynamic  study  documents  (noted  in  paragraphs  3,0 
and  £,0  and  listed  in  the  list  of  references)  and. 

In  Paragraph  2,2,2,  to  the  Engineering  Change  Pro¬ 
posals  for  complete  substantiating  data, 

2*0  STUDY  PARAMETERS  AND  SUMMAHT 

2,1  BACKGROUND 

2*1,1  This  study  has  been  conducted  In  accordance  with  STL 
Document  6660*1*2-31  dated  3  January  1963*  The  study 
evaluates  the  Weapon  System  far  compatibility  with  the 
Wing  7  Latancfa  tube  which  Is  10  feet  deeper  than  those 
in  Wing  I  to  17.  Authorisation  for  this  study  was 
given  by  CCP  8U>,  CCN  SL6  (BSD-63-*Stf-60CH»), 

~2»X»2  His  vertical  location  of  the  missile  in  the  deeper 

tabs  will  be  identical  to  that  of  the  Wing  I  through 
17  configuration,  Safer  to  Figure  1**1  and  U*2  (Page 
8  sunk). 

2,1,3  The  missile  will  be  the  Wing  II  omnfigurstiom, 

2,1,1*  Only  the  Weapon  System  changes  made  mandatory  by  tha 
deeper  launch  tube  are  considered  in  this  study.  Ho 
ether  proposed  Wing  7  changes  were  considered. 
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2.1.5  Three  areas  of  Weapon  Systma  tf foots  sore  eraluatedi 
Effect  on  idasilo  performance,  offset  on  eyste*  hard* 
vara  and  mandatory  changes,  and  nan  •  machine  rela¬ 
tionships  , 

2.2  STUDY  RESULTS  SUMMAHT 

2*2.1  It  is  predicted  that  Missile  performance,  including 

dynaslos  and  fly-out  trajectories,  is  not  adrersly 
affected  by  the  Ming  V  silo. 

2.2.2  The  following  hardware  changes  are  required  I 


FICHJHE  A 

1KHEKCLATURE 

CHAS3E 

121*8 

Cable  Set,  Launcher 

EGP  518 

1322 

Missile  Suspension  System 

BCP  55? 

hol»3 

Ilsrrator  Work  Cage 

ECP  53?  KL 

AGO  215 

Hole  Locating  fixture 

ECP  55? 

AGO  216 

Leading  fixture 

BCP  55? 

2.2.3  No  hman-f&eters  preblsme  are  erident. 

2.2.1*  Syetsm  Tsrifioatien  testing  is  required  at  VAFB. 
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3.0  MISSILE  PB&FORMANCE 

3  j.  QAS  DYNAMIC  STABILITY  CHARACTERISTICS 

3.1*1  Cold  flew  testing  was  not  conducted.  Kristins  cold  flow 
data  from  Ming  n  and  Ming  71  tests  will  be  analysed  so 
that  Ming  7  gas  dynamic  stability  charact ariettas  may  be 
defined. 

3.1.2  The  data  will  be  published  by  July  15.  1963  and  will 
appear  as  a  revision  to  D24i97Pg  Volwme  X  "Silo  Launch 
7eriflsation  *  Gas  rynamlo  Stability  Oharactsriktiee  - 
MS-133A  -  Mtaoteman". 

3.1  ELY-GOT  TRAJECTORY  AMD  CLEARANCE 

3.2 A  The  missile  fly-out  trajeetejy  and  the  iwnxle/Wumt  rela¬ 
tive  motion  will  be  studied  using  the  gas  4jraamit  oharas- 
t eristics  developed  as  noted  in  paragraph  3 a  (above) . 

3*2.2  Design  clearance  envelopes  will  be  defined. 

3*2.3  The  data  will  be  published  by  Septafcer  1,  1963  and  will 
appear  as  a  revision  te  D2-h979#  Volume  II  "Silo  Launch 
Verification  -  Missile  Clearance  -  MB-133A  -  Minatonan". 

3.2Ji  lie  fly-out  slearsnei  problems  are  expected.  This  eanelo- 
sion  is  based  on  analyses  condnoted  to  date  on  the  Mint  I 
and  Ming  IX  missile  laanohs*.  The  deeper  launcher  should 
reduce  the  magnitude  ef  gas  dynamic  forces  and  moments 
acting  on  the  missile.  This  should  make  the  okirtAile 
clearance  greater  than  the  Ming  1  or  Ming  II  launamoo. 
Definition  of  the  actual  Ming  7  launch  trajectory  will  be 
provided,  however,  te  verify  that  there  is  no  clearance 
problem. 

3.3  THEStAL  AND  PRESSURE  ENVIRONMENT 

Review  ef  the  in-silo  pressure  and  thermal  environment 
shewed  that  deepening  the  launcher  reduced  both  blest 
wavs  overpressure  and  missile  hasting  rates . .  Mfe  pres¬ 
sure  or  thermal  enrlromantal  problems  will  result  firms 
a  10  foot  deeper  launch  tab#  with  the  missile  remaining 
at  the  sans  level  relative  te  the  top  of  the  laaaah  tube. 

These  conclusions  are  based  on  studies  made  of  Ming  71 
missile  retrofit  into  Ming  II  launchers.  D  2-1037  Volume 
17,  "Mil*  VI  Thermal  Environment"  and  D2-lOJI  VolaiM  HI, 
"Ming  VI  Pressure  Bnrironscnt"  show  a  more  severe  environ¬ 
ment  exists  with  a  Ming  72  missile  in  a  Ming  H  launcher 
than  in  a  Ming  71  launcher  (which  is  the  sane  depth  as 
Visg  7  launcher).  Refer  te  Figure  ha. 


1000 


li.0  LF  (RPI1)  EFFECTS 

lul  Wing  7  HP  IE  and  LF  Facilities  were  investigated  for 

functional  compatibility  with  the  Weapon  System*  It 
should  be  emphasised  that  Wing  I  -  17  HPH  la  not  ro-  , 
qulred  to  be  -used  at  Wing  7  but  rather  Wing  7  RPIE 
requirements  are  set  forth  aa  a  separate  entity  to 
satisfy  a  new  facility  configuration* 

U*2  Launch  Tube  requirements  are  defined  by  the  "Facilities 

Design  Criteria8* 

U*2«l  RPIE,  Material,  and  Construction  Specifications  and  de- 

taila  art  defined  by  the  BSD/AE  plans  and  specifications  • 

H.2.2  Boeing  had  reviewed  the  A/E  drawings  for  hardware  and 

interface  compatibility  prior  to  construction  contract 
award*  Wing  V  facilities  design  was  concurred  with  and 
reconn  eadations  given* 

U*3  Specific  areas  of  concern  in  regard  to  the  affects  of 

the  10  foot  deeper  launcher  are  as  follow  t 

U.3*l  Environmental  Control  System  (ECS) 

(a)  Launch  Tube  heating  requirements  are  s  function 
Of  ground  temperature  and  tube  area.  Ground 
tenpsrature  varies  with  depth  and  season,  but 
is  essentially  equal  to  well  water  temperature 
in  the  site  area  and  stablizes  at  about  30 

■  feet*  Malms trom  AFB  ground  temperature  is 

about  Itfr  to  li3°  F*  Warren  AFB  ground  tempera¬ 
ture  is  about  U7°  F.  (from  ASHRE  Chiida,  15$t). 
Thus,  although  Wing  7  launchers  have  approxi¬ 
mately  330  square  feet  more  heat  transfer  area 
than  Wing  I  launchers,  the  total  heat  loss  of 
the  two  launchers  is  comparable  • 

(b)  The  U.5  KW  launch  tube  heater  ‘will  be  as  ade¬ 
quate  at  Wing  7  as  at  previous  Wings.  The  tea 
foot  additional  length  of  the  air  duet  would 
hove  leas  than  a  l£  reduction  affect  on  air 
flow  and  net  heat  input* 

(e)  Although  the  deeper  launcher  does  not  materially 
affect  the  heat  and  power  leads  associated  with 
the  LF  ECS,  the  proposed  ECS  (Figure  A  lfll*3) 
fer  Wing  7  appears  deficient  in  certain  other 
aspeete*  These  defidaendeeare  presently  being 
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investigated.  They  are  not  analyzed 
here  because  the  same  problems  are  as 
applicable, to  Wings  III  and  17  as  they 
are  to  Wing  7. 

4.5.2  Sump  Pump 

(a)  The  static  head  due  to  the  increased  depth  • 
on  sump  pump  (SP-102)  is  10  feet  greater  at 
Wing  7  compared  to  Wing  17.  The  friction  head 
due  to  flow  through  the  10  foot  longer  discharge 
line  is  one  half  foot  greater.  Therefore,  the 
total  discharge  head  on  the  pump  at  the  same  flov 
is  increased  10. 5  feet. 

(b)  Parsons  drawings  P-1  for  both  Wing  17  and  Wing  7 
call  for  a  pump  capable  of  discharging  20  gpm 
against  a  total  discharge  head  of  105  feet.  The 
requirement  cannot  be  the  same  at  both  wings. 

(e)  The  Corps  contractor's  shop  drawings  show  the 
same  pump  at  both  wings  in  accordance  with  the 
Parsons  requirements. 

(4)  Calculations  by  Boeing  estimate  the  total  dis¬ 
charge  head  requirement  at  Wing  7  to  be  104.5 
feet  and  at  Wing  17  93.0  feet. 

(e)  Conolusioni  The  specified  sump  pump  is 
satifactory  at  Wing  7.  It  is  noted  that 
the  pump  delivery  at  Wing  17  will  be 
approximately  55  gp®. 

4.3.3  Missile  Suspension,  System  Interface 

(a)  Provisions  have  been  provided  in  Wing  7 
LF  for  proper  attachment  of  the  suspension 
system. 


A. 


3 


(b)  Safer  to  paragraph  5.1.U  for  0®  analysis. 
Security  Motion  Transducer 

(a)  The  vibration  sensor  Junction  Boxes  are 
located  in  the  sane  relative  position  as 
required  in  Wings  I  through  IV.  This 
places  the*  10  feet  higher  relative  to 
the  bottom  of  the  silo.  Reference: 

A  &  E  drawings  and  ICD  25-35211. 

(b)  This  location  appears  to  be  satisfactory# 
Penetration  into  the  launch  tube  at  the 
lowest  10  feet  is  unlikely*  Also*  the 
sensors  are  extremely  sensitive  (enough 
to  preclude  unauthorized  entry  at  this 
dept$. 

ll.3o!>  Missile  Base  Ground  Tie  Box 

This  box  is  correctly  located  relative  to  the  * 
missile  mounting  ring. 

lull  See  Figure  lul  and  U.2  for  a  pictorial  oq^arison 

of  VAFB  and  operational  launchers. 
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1  5.o 

OGE  EFFECTS 

5a 

FIGURE  A  1322  -  MISSILE  SUSPENSION  SYSTEM 

5.1.1 

1 

) 

Length  -of  tether  cables  and  suspension  cables  must  be 
increased  by  10  feet  to  allow  for  10  foot  deeper 
launcher. 

5.1*2 

Effect  on  vertical  spring  rate,  and  tether  spring  rate 
(due  to  cable  length  change)  is  negligible.  No ' change* 
are  required  to  the  tether  springs,  suspension  spring** 
nor  the  torsion  bars.  The  tether  and  suspension  Cable 
diameters  will  not  be  changed. 

5a.3 

The  dynamic  analysis  for  the  missile  suspension  system 
may  be  found  in  D2-3l*730  "Dynamic  Analysis  of  Wing  II 

Minuteman  Missile  Launcher  Mount  -  Figure  A  1322* 

(Secret).  It  will  be  seen  from  this  analysis  that 
there  are  no  problems  with  the  redesigned  system  in 
the  Wing  V  launcher. 

5.1.1* 

ECP  559  has  been  eetabliehod  to  procure  hardware  to 
the  new  Figure  A  (1322*5)  for  Wing  V. 

5.2 

FIGURE  A  121*8  -  CABLE  SET,  LAUNCHER 

5.2.1 

Only  one  eable,  W?20,  is  affected  by  the  deeper  launch 
tube.  V720  is  a  telephone  communication  cable  running 

between  Unit  No.  1*28  and  Unit  No.  1*26. 

5.2.2 

The  cable  will  be  revised  under  ECP  5l8,  "Redesign  of 
intrasite  cable  system  for  facility  difference  at  Wing 

V". 

5.3 

No  other  item  of  OGE  is  affected  by  the  10  foot  in¬ 
crease  in  launcher  depth. 

i 

l 
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6,1 

6.1.1 


MGE  EFFECTS 

FIGURE  A  I4.OU3  -  KLE7AT0R  WORK  CAGE 


Use  of  the  Elevator-Work*  Cage  in  the  ten  foot  deeper 
launcher  of  Wing  V  is  limited  by  the  length  of  the  two 
cables:  (l)  The  Power  and  Communication  Cable  and 
(2)  the  Hoist  Gable 

6.1 .1.1  Figure  6*1  and  6.2  show  the  limiting  factors  to  be  as 
fellows: 

Power  and  Communication  Cable 

(a)  With  the  present  routing  of  the  Power  and 
Communication  Cable,  the  Work  Cage  would  be 
one  foot  Ilf  inches  short  of  reaching  the 
nominal  launcher  depth  (see  Figure  6.1). 

NOTE:  Nominal  dimensions  of  the  launoher  from 
A  &  E  drawings  as  shown  in  Figure  6.2. 

(b)  By  rerouting  the  cable  inside  the  Work  Cage, 
the  cage  could  descend  a  maximum  of  one-half 
inoh  beyond  the  nominal  launcher  depth,, 

Holst  cable 

(a)  The  hoist  cable  allows  the  bottom  of  the 
Work  Cage  to  reach  11  inches  beyond  the 
nominal  launcher  depth  (see  Figure  6,2) 

(b)  Fully  extended,  the  bearing  point  of  the 
hoist  hook  will  reach  5  feet  5£  indies  short 
of  the  nominal  bottom  of  the  launcher* 

6.1.1. 2  From  meager  available  data.  Liaison  has  provided  field 
measurements  showing  the  following: 

Whiteman  launch  tube  depth  1.58  inches  greater  than 
nominal. 

Ellsworth  launch  tube  depth  in  excess  of  1,25  inches 
greater  than  nominal. 

This  information  indicates  that  the  launchers  may  not 
be  more  than  an  inch  or  two  deeper  than  nominal. 
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6.1*2 


6*1.3 

6.1. 3.1 

6.1.3.2 

6.1. It 

6.2 


The  Power  and  Cnwemi  cation  Cable  most  be  rerouted  to 
allow  the  Elerator-Wark  Cage  to  reach  natal  nal  bottom 
in  the  ten  foot  deeper  launch  tube.  Since  €Here  is 
only  about  one-half  inch  to  spare  and  extra  length 
should  be  supplied  for  cut-off  when  connector  ends 
are  repaired,  it  is  recommended  that  the  cable  length 
be  increased  by  adding  approximately  seven  foot  exten¬ 
sion  to  be  permanently  installed  in  the  Work  Cage. 

In  addition  to  hoisting  workmen  and  tools,  the  Ele¬ 
vator  Work  Cage  is  used  aa  a  hoist  during  maintenance 
of  the  stsqp  pump  located  in  the  bottom  of  the  launcher* 
This  is  in  accordance  with  procedures  set  up  by  Foam 
"C"  Ho.  1209  (D2-69&  Volume  IV  0). 

A  one-half  inch  heap  rope  is  to  be  need  to  secure  the 
hoisted  part  to  the  Elevator  Work  Cage.  This  provides 
flexibility  in  reaching  the  sump  ptntp  from  the  hook  on 
the  work  cage  hoist  line,  which  is  five  to  six  feet 
above  the  bottom  of  the  launcher. 

Replacement  of  the  present  Elevator  Work  Cage  hoist 
cable  for  these  stated  uses  is  not  recommended  as  being 
required  for  use  in  the  Wing  V  launcher. 

It  should  be  noted  ECP  539R-1  is  being  submitted  and 
ten  feet  additional  cable  is  being  proposed  in  accord¬ 
ance  with  Air  Force  request.  If  ECP  539R-1  is  incorpor¬ 
ated,  there  will  be  no  requirement  to  extend  the  capa¬ 
bilities  of  the  Elevator-Work  Cage  under  CCP  f&S. 

HO  CTHER  ITEMS  OF  MGE  ARE  AFFECTED. 
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7.0  HCMAI  SB0ZHSHXM 

7*1  Detailed  task  analyses  were  performed  on  the  follewing 
functions  to  determine  if  any  human  engineering  probleoe 
Here  oreated  by  the  10-foct  extension  of  the  launeh  tube. 

A.  Missile  Bate  Support  Level Inc 

B.  Bead  Band  Leveling  Missile  Base  Support 

C.  Snap  Pump  Installation,  Beaoval  A  Malntenanoe 

0.  Verk  Cage  Utilisation  < 

X*  Installation  and  Malntenanoe  of  the  SXJT  Inter* 
CoBSBuaioations  J-Box 

f.  Installation  and  Malntenanoe  of  the  Motion  Sensing 
Transduo  era 

0.  Missils  Installation  and  Benoval 

7*1  The  analyses  (jig*  7*1  through  7»7)  indloate  that  no  Bigni- 
fioant  human  engineering  problems  are  oreated  by  the  launeh 
tube  extension. 

i 

7*3  An  increased  utilisation  of  the  elevator  work  oage  is  pre- 

I 

dicated  on  the  basis  of  using  It  to  perfora  skirt  uabilleal 
remove  and  replaoe  funotlone  for  which  a  step  ladder  is  now 
employed.  The  additional  10  feet  will  make  the  use  of  a 
stepladder  unrealistic. 
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'.CASK  ANALYSES  OP  OPERATIONS  ASSOC 


FUNCTION:  A 

MISSILE  BASE  SUPPORT  LEVELING 

PERCEPTUAL 

REQUIREMENTS 

DECISION 

REQUIREMENTS 

1) 

it 

Three  members  assemble  work  cage 

2) 

Place  vapor-proof  flood  lamps  in 

Vision,  hearing. 

Humber  of  ligJ 

work  area  on  second  level  and 

touch.  Illumina- 

required,  whai 

secure  to  provide  light  in  lower 

tion  such  that 

wattage,  i.e.. 

launch  tube  area. 

glare  is  reduced 

75  to  300  vat- 

by  lamp  adjust- 

available. 

meat  at  2nd  level. 

3) 

Eater  elevator  work  cage  and 

descend  to  missile  base. 

<0 

Verify  that  first  stage  missile 

Vision,  touch. 

Whether  prope 

skirt  grounding  strap,  located 

connection  is 

near  skirt  umbilical  restraint 

made. 

bracket  is  connected  to  missile 
support  ring  adapter. 


5)  Verify  that  ground  cable  is 

Vision^  touch. 

Is  a  proper 

connected  between  ground  strap 

Are  junction  box 

earth  ground 

located  on  outside  of  missile 

support  ring  adapter  and  one 

of  the  cable  connector  lugs  in 
missile  base  ground  point  june- 

tion  box. 

connector  lugs 

free  of  corrosion. 

established. 

6)  Using  first  stage  skirt  re¬ 
straint  clamp  bolt  holes,  in- 

Vision,  touch 

Whioh  level it 

Jack  to  orlet 

i___  stall  missile  base  support 
level  set  on  missile  support 
t  ring  adapter  so  that  levels  are 

oriented  to  one  of  three  level- 

ing  jacks. 

to  -  jack  1, 
or  J. 

#See  detailed  flask  Analysis  for  work  oage,  page  33 


TASK  ANALTSSS  OP  OPERATIONS  ASSOCIATED  WITH  A  10  FOOT 


PERCEPTUAL  DECISION  ACTION 

REQUIREMENTS  REQUIREMENTS  WORK  PORCE 


Vision,  hearing,  Number  of  limits  Attach  limits  by 

touch.  Illumine-  required,  what  screwing  and  ad- 

tior.  such  that  wattage,  i.e.,  justing  clamp, 

glare  is  reduced  75  to  300  watts 
by  lamp  adjust-  available, 
meat  at  2nd  level. 


Vision,  touch.  Whether  proper 
connection  is 

made. 


Vision^  touch.  Is  a  proper  Make  earth 

Are  junction  box  earth  ground  ground  attach- 

oonnoctor  lugs  established.  ment. 

free  of  corrosion. 


Vision,  touch 


Whioh  leveling 
jack  to  orient 
to  -  jack  1,  2 
or  3. 


Tighten  thumb 
screws  pro¬ 
vided  with 
level  set. 


SILO  -  vise  T 


COMMUNICATIONS  SAPBTT  ,  pgQBAJJLE  EHHOHS 

REQUIREMENTS  BEQUIRB1ENTS 


Voice  communication 
between  operators. 
No  visual  links  in 
this  location. 


Safety  lanyards 
attached  when  work¬ 
ing  in  silo  on  work 
cage  and  attaching 
lights. 


HI  a  judging  light  ) 
■_  sent  lor  glnre-fr 
L  illumination  at  a 
bottom. 


Voice 


Insecure  ground 
attachment , 


Veioe 


Insecure  ground 
attachment. 


No  specific  com-  Safety  lanyard  must  None  likely, 

munioations  re-  be  connected  to  ring 

qui reman t.  One  of  work  cage, 

amber  operation. 


SHbET 


SAjvrr 

4UIKSKEHTS 


•  PROBABLE  EEROHS 


JOB  AIDS  OR  TOOLS 


NORMAL  SILO 


i»m  silo  woo  t 


lanyards 
d  whan  work- 
silo  on  work 
d  attaching 


Misjudging  light  place- 
meat  for  .glare-free 
L  illwination  at  silo 

liQttMU 


Poaaihility  of  Increased, 
light  wattage. 


Insecure  ground  Sana 

attachment,  .  _  .....  . 


Insecure  ground  Sane 

attaohnent. 


lanyard  must  None  likely.  Work  Cage  Sane 

looted  to  ring 

t  OS|t. 


TA3K  ANALYSES  OP  OPERATIONS  ASSOCIAT! 


FUNCTION:  A  PERCEPTUAL  DECISION 

MISSILE  BASS  SUPPORT  LEVELING  REQUIREMENTS  REQUIREMENTS 

7)  Read  Doth  level  sensors.  _ Vision,  touoh,  Determine  that 

_ sound.  each  sensor  Bubble 

_ _ _ _  _  is  o entered  in  tin 

_ _ _  _  sensor  scale. 

8)  (Aa suming  non-level  missile  base  Tig ion,  touch  _ Spring  retaining 

support.)  plate  to  be  loose. 


_ Use  socket  wrench  to  loosen  sparing 

retaining  plate  look  bolts,  four 
-  plages  for  each  leveling  jack. 

9)  Slide  spring  retaining  plates  to¬ 
ward  launch  tube  wall  until  they 
contact  wall.  Use  socket  wrench 
to  re tighten  spring  retaining 
plate  lock  bolts. 

IOj  Use  a  wrench  to  turn  each  level¬ 
ing  jack  drive  nut  as  required 

_  for  level  sensor  bubble  positions 

until  babbles  are  centered  in 
both  level  sensors. 


11)  Use  an  adjustable  wrenoh  to  loosen 
spring  retaining  plate  look  bolts 
(See  attached  fig.  A-4)  and  slide 
spring  retaining  plates  away  from 
launch  tube  wall  until  plates  are 
centered  with  respeot  to  Jacks. 


Vision,  touoh,  Decide  when  plate: 
3ound.  touch  wall.  De¬ 

termine  all  bolts 

S 

are  tight. 

Vision,  touoh.  Determine  when 

Critical  function  both  bubbles  are 

or  repetition  centered. 

necessary.  Poor 

illumination 

could  _af fecit 

leveling. 

Vision,  touch.  Determination  as 

If  bolts  stick  to  centering  of 

pvoid_exoessive  plates  in  relatic 

force.  to  jack.  Whether 

missile  has  been 
indexed  to  targe  1 
azimuth. 


TASK  ANALYSES  0?  OPERATIONS  ASSOCIATED  WITH  A  10  FOOT  DEEPER  SILO  -  WHO  Y 


PERCEPTUAL  DECISION  ACTION  COHHONICATICES  SAYBCT 

REQUIREMENTS  REQUIREMENTS  WORK  70HCB  BEQDIRBfflWPS  REQTJIRIKOn?S 


Vision,  touch,  Determine  that  2nd  operator  turns 
sound.  each  3enaor  bubble  jaok  screws, 

is  centered  in  the 
sensor  scale. 


Oral  communication 
between  operator  in 
cage  and  operator 
at  missile  base  20 


ft  down. 


Safety  lanyard  bub t  be 
connected  to  ring  of 
wort  cage. 


PROBABLE  ERRORS 


Sensor  bubble snot 

oentered. 


Vision,  touch  Spring  retaining  Loosen  bolts  with 
plate  to  be  loose,  socket  wrench. 


I  —  - . 

No  critical  conmuni-  No  critical  requirement  Bolts  no tsuf fl¬ 
oat!  on.  unless  performed  from  ciently  loosened. 

work  cage.  _  < 

i 

I 


Vision,  toueh, 
30und. 

/ 


Decide  when  plates 
touch  wall .  De¬ 
termine  all  bolts 
are  tight. 


..'lids  spring  re¬ 
taining  plates  - 
tighten  plate 
bolts. 

Use  wrench. 


Vision,  touch.  Determine  when 

Critical  function  both  bubbles  are 

or  repetition  centered. 

necessary.  Poor 

illumination 

could  affect 

leveling. 


No  critical  communi¬ 
cation. 


Oral  response 
between  operators. 


Up  critical  requirement 
unless  performed  from 
work  cage. 


Plates  are  not 
against  wall  and 
bolts  are  not 
,  properly  ratigfrt- 


i 

l 

Measure  jack  travel  stem  1 
with  steel  rule  and  do 
not  allow  any  jack  stem 
to  extend  more  than  nine  . 

inches ° 


ened. 

Jack  stop  oould 
fail  and  cause  equ: 
neat  damage  that  mi 
injure  personnel. 


Vision,  touch. 
If  bolts  stick 
pvoid_.exoes3ive 
force. 


Torque  required 
to  loosen  spring 


Determination  as 
to  centering  of 
plates  in  relation  retaining  plat* 
to  jack.  Whether  lock  bolts, 
missile  has  been 
indexed  to  target 
azimuth. 


Voice  eamnuni- 
oation  between 
operators  and  SIN 
telephone  com¬ 
munication  ta  LCC 
and  equipment 

JpOEo _ 


Adjustable  wrenches  are  Poorly  centered  pi 

prone  to  slip.  Cara 

should  ba  taken  in  > 

applying  foro*  to  avoid 

skinned  knucldes  of 

bruised  hands  or  arms. 


DATA  SHEET 


TASK  ANALYSES  OF  OPERATIONS  ASSO 


FUNCTION i  A  PERCEPTUAL  BKISIOV 

MISSILE  BASS  SUPPORT  LEVEL  HO  SEQUIfiHCSrTS  EBQUIBBCEffl 


12)  Looaan  thuabscrava  and  restore  Vision,  touch.  The  decision  th 
missile  beta*  support  level  aiaaile  base  su 

_  aet» _  dead,  band  level 

_ _ _  was  or  was  not 

_ _ _  accomplished  vs 

made<>* 


15)  Place  aiaaile  base  support  Vision,  touch.  Hone  oritioal. 

level  set  in  aterage  oase 
and  secure  storage  ease  in 
work  page.  Plaoe  tools  in 
work  cage  and  secure  with 
tielines. 


•See  Function  B  for  Missile  Base  Support  Dead  Leveling  Task  Aaalysi 


TASK  ANALYSES  OP  OPERATION'S  ASSOCIATED  WITH  A  10  FOOT  DEEP®  SILO  -  WIH3  Y 


PBCanm  DSCISIOB  ACTION  COMMUNICATIONS  SAPHTT  PBOBABLE  KHROffi 

HEQJJiaatHTTS  HEQOIHBfEHTS  WORK  i.'OBCE  HSQUIBBQSHTS  RE^HfiBQVTS 


Vision,  touch.  The  decision  that  Ifanual  thuab- 
aiasile  base  support  screw, 
dead  band  leveling 
was  or  was  not  to  be 
accomplished  was 
aade<>* 


Oral  coMuni cation  to  Safe^r  lanyard  attached  None 

2nd  operator  at  silo  to  work  ooge  ring, 

base. 


Vision,  touch.  Done  critical.  Manually  secure  None  critical.  All  tools  and  equip-  panage  to  aisaile 

sent  to  be  transported  and  equipueat  or 
in  work  cage  oust  be  injury  to  per  aeon 
properly  secured  in  ;  may  result  Iran  a 
work  cage.  fulling  object. 


/ 


iport  Dead  Band  Leveling  Task  Analysis 


DATA  SHEET 


stranr 

tgqpiranrrs 


PHOBABLS  BHEOfiS 


JOB  AIDS  OH  TOOLS 


'  lanyard  attached  Jnne  Work.  Ca^e. 

k  <»*e  rifl«. 


ol8  and  equip-  Baaiage  to  aiaaile  Tiedown  straps. 

o  be  transported  and  equipeeat  or 

k  cage  oust  be  injury  to  personnel 

ly  secured  in  ,  aey  result  frcn  a 
®«**  falling  object. 


tfOHMlL  SILO 


V. 


_ Increased  oo  aeuRtcatlon  . 

.  distance  between  operators 


TASK  ANALT3ES  07  OPERATIONS  Aii 


function  Bi  * * *** 

BUS  BAMS  LEVELING  MISSILE  BASE  SUPPORT 


PEBCEPTHAL 

REQUIREMENTS 


DECISION 

REQUIRHtEanS 


l)  Chaok  level  of  missile  baa  a  sup-  Aa  described  in  Ac  described  ir 

port  aa  described  in  Function  A.  function  A.  Function  A. 


2)  Pee  adjustable  ursaofa  to  turn _ _ Vision,  touch. 

No.  1  jaokscrew  cIoctari.se  until 
babble  motion  is  noted  on  one 
of  the  level  sensore. 


Verify  bubble 
motion. 


3)  Use  adjustable  wrench  to  turaA 

Jack  No.  1  jaokscrew  clock- 

wise  until  a  change  of  two 
minute*  of  aro  (approximately 
2/3  of  a  gradient  mark)  from  , 
this  initial  bubble  position  j 
is  noted.  ! 

Interpretation 

minutes  of  aro 
^  Vision,  touch,  relation  to  gn 

f  ability  to  write  lent  narks.  Ci 

4)  Use  adjustable  wrench  to  ton  j 
No.  1  jackserev  counter-clock- 

wise  and  count  the  amber  of 

turns  required  te  return  the 

the  level  sensor  bubble  to 

1  legible  maters.  correlation  in 

\  inter-operator 

1  ders  tan  ding  of 

wrench  turns  v 

*us  bubble  reai 

the  initial  bubble  position 

_ as  noted  in  step  (2).  Record 

the  number  of  turns.  ft>  / 

¥ 

/ 

_ _ _ 

[>  1/  the  number  of  turns  reoorded  in  : 
missile  support  suspension  and  alig 


*BOTS»  Verify  that  missile  skirt  uabilioal  sable  eonneotlon  procedures 
autonari  gator  umbilical  have  been  performed  Before  proceeding  vi 

base  support. 

***OTgi  If  bubble  motion  is  noted  in  both  level  sensors,  select  the  levs 
that  indicates  the  greatest  motion*  Record  bubble  position. 


■I'V  V  [  . 


TASK  ANALYSES  OP  OPERATIONS  ASSOCIATED  WITH  A  lO-FOOT  DEEPER  SILO  -  WHO  V 


PERCEPTUAL  DECISION  ACTION  CCMKONICATIOns 

XZPFOST  REQUIRHtEHTS  REQUIRatENTS  WORK  FORCE  REQUIREMENTS 

ip-  Aa  described  in  Ac  described  in  As  described  in  As  described  in 

A.  Junction  A.  Function  A.  Function  A.  Function  A. 

Union,  touch.  Verify  bubble  Visual  and  man-  Oral  communication 

Ll  motion.  ual.  between  operators. 


SAFEST 

HBfiUlRBffiNTS 


PROBABLE  IRHO] 


Ab  described  in  Funo-  ^  As  described  in 
tion  A.  |  Function  A. 


Safely  lanyard  operator  Rot  detecting 
in  work  cage.  bubble  notion. 


i 


1  Vision,  touch, 
ability  to  write 
legible  numbers. 


Interpretation  of  70-ft.  lb.  of 
minutes  of  aro  in  torque  to  wrench 
relation  to  grad-  in  a  close  envi- 
ient  marks.  Close  ronment  inter- 


correlation  in  spersedwith  oral  • 
inter-opera  tor  un-  oommunioation  and 
derstanding  of  a  decision  making 
wrench  turns  ver-  requirement . 


bubble  readings. 


Oral,  between 
operators. 


Safety  lanyard  in 
work  oage<> 


Poor  readings. 
Improper  eorre- 
i  la tion  between 
what  operators 
understand  and 

t 

subsequent 

response. 


♦ 

► 


!►>  If  the  number  of  teams  reoorded  in  B-3  exceeds  14  turns,  suspend  post  emplacement  operations.  The 
missile  support  suspension  and  alignment  ay  a  tea  will  require  maintenance  and  possible  missile  removal  „ 


mbilioal  cable  connection  procedures  and  prooedurea  for  connecting 
awe  bean  performed  Before  proceeding  with  dead  Vnd  leveling  missile 

in  both  level  sensors,  select  the  level  sensor  bubble 
st  motion*  Record  bubble  position.  DATA  SHEET 


SAFHPT 

DIHHHBNTS 


PBOBAJLS  SRROHS 


JOB  AIDS  CK  TOOLS 


BOHKAL  SILO 


sskps  sao  vns  r 


; 

■2X\JSt-Z<ll 

NOi'-'NIH^VM  tZ  ^TUV3S 

mm 

__  nr 

iddy 

ANVdwco  ^y^y/^y/yjy  3Hi 

iddy 

mm 

t 

-  - 1 — 

Hh  > 

~  _L,Nc^>  C'  3^Jficvlri 

i 

iivo 

-  -t 
C3$l  A3H 

■  -  j  - 

i 

310 

ease 


qouoj.H  •  poctov 


•oaaobs  ^xnsaj  Xvm  w&ivaj 
oo^Bzado  xSAaT  Jedoep  s^tmfce 
-p«  q.ou  sf  izot^wrfanxiT  SI 


-acqne 

CJO^TUBd 

UOT^^X 


i(ooq  8ox  4XTauo<I  ‘eSuxpco 
**8S  XeASI  \0V.3£t\  -sp  Xou 


®«S 


aoApap  naaoc 
-Aeaoi;  axqt»xx^Tr  •taAfjp 


K>1 


a  om/i  ores  a?da*r 


EA 


OTIC  TVWEtOR 


SlOOi  HO  BttlY  aor 


TASK  ANALYSES  OP  OPERATIONS  ASSOC 


PUHCTIGSt  B  PERCEPTUAL  DECISION 

DEAD  BAND  LEVELING  MISSILE  BASE  SUPPORT  REQUIREMENTS  REQUIREMENTS 


5)  Divide  the  tVHffter  nf  _ JLLsieBA- _ 


buR tract  1. 


gulrad  £h*  lag 
-  honk. _  _ 


?<  a-|  nn  t  trmoh 


of  turns 


Ittfoaaation  ra« 
— quirad  froe  log 
Book.  -  — 


7)  Tighten.  No.  1  leveling  jack  _ JTisiiax*  touch.  _  Decision  as  to 

_ dr  ire  nut  set  screw*  - -  _  proper  so raw  se 

_ _ _ _  _ _ _  ting  foresee,, 

8)  Repeat  steps  B-2  through.  B-7  .  .  Vision*  touch  Same  as  lunotio 

_ for  jack  No._2,_  .  . _  B-3  and.  Br4  plu 

_  _ _ _ _ _ _  infonaatian  xa- 

9)  Repeat  steps  B-2  through  B-7  .  quirad  from  lag 

..  _  for  jack  Ko«  3» _ _  _  _ _ _  hook* 


l£l_  Uss_wr9Qfih^.l90aejV-dNrin4t  Touch,  vision. 

_ y-Kft-in-i  ng  plate  look  bolts  .  Cri ti r'n1  tkd 

_ .and  slide  spring  retaining _ ...  .  plate*  be  can- 

_ plains  away .  from  lauxich  tube  .  taxed. 

_ wall  until  .plates  are  centered 

_ tti  rmjtet  t»  Xaraling  jacks  T 


Stress  onndltic 
hreugit  on  by  1 
tigue  froa  erai 
operation  in  sj 
base  oould  affi 
decision  that 
plates  were  o« 
tarad  with  r esj 
to  leveling  ia 


TASK  ANALYSES  OP  OPERATIONS  ASSOCIATED  WTi’H  A  10-FOOT  DBEF1S  3IL0  -  VINO  V 


PEBCEPTUAL  DECISION  ACTION  COMMUNICATIONS  SAFETY  PBOBABLE  ERRORS 

IBS  SEQDIREME1ITS  REQUIREMENTS  «'0RK  NONCE  REQUIREMENTS  REQCIRUtENTS 


_ Vision _ _  Information  ra-  —Mathematical  cal- 

_ _  qnlrcd  from  log  eolation.  _ 

- - -  - -  -  book-  .  —  -  -■  - 


_ Vision,  touch  TnfnmAti  nn  re-  Mathematical  cal- 

- quiradfron  log  eolation 

_ _ _  _  _  hnnlr. 


No  critical  oom-  Wear  protective  hood.  _  ^JCTOr  in  turn,  calc 

ounioatione  if  notes  gear  at  all  times  whan  ,  laticm, 

are  not  in  doubt.  _  working  in  alio.  (Vear _ 

_  and  attach^ safety  lan-__ _ 

_  yard  when  in  work  oage). _ _  _ _ 

Error  in  turn  calc 
lation. 


Vision,  touch  _  Declaim  aa  to  Tighten  set  screw 

-  -  proper  screw  aet- 

-  ^  —  -  ting  forces 


Improper  screw  dri 
head  can  oauce  aci 
head  damage. 


Vision,  touch 


Same  a*  function 
B-3  and  B-4  plus 
informs tinn  re¬ 
quired  from  log 
book. 


Environmental  con¬ 
ditions  and  fatigue 
will  effect  operator 
potential.  Time  re¬ 
quirements  will  ex¬ 


ceed  proceeding 


operations  due  to 
operator  fatigue. 


Bubble  notion  not 
tec ted,  poor  readi 
improper  oorrelatj 
between  what  operc 
understand  and  sul 
quant  response. 


Touch,  vision. 

- Critical  that 

-  -  plates  he  can- 
_  tarad- 


Stress  conditions  Sane  as  Function 
brought  on  by  fa-  B-8-&  9*  (Time 
tigue  from  wrench  requirenents 
operation  in  silo  needed  but  not 
base  oould  affect  available^, 
decision,  that 
plates  ware  canfi 
tsrad  with  respect 
to  leveling  jacks. 


Plates  not  center' 


DATA  SHEET 


PBOBOLE  EHiiOHS 


JOB  AIDS  OB  TOO LS 


pteqtive  head  Hrror  in  turn  calcu- 

i  all  time*  when  ^  latiem.  _ 

Lin.  silo.  (Wear. _ 

»aoh  safety  Inn- _ 

ion  in  work  osge).  _ _ 

Error  in  turn  calcu¬ 


lation. 


Pencil,  log  book 


Wrench 


Improper  screw  driver  Applicable  screw - 
head  oan  oaun  e  screw  driver 

head  damage. 

Bubble  motion  not  de-  wrench,  level  set, 
tec ted,  poor  readings ,  pencil,  log  hook 
improper  correlation 
between  what  operators 
understand  and  subse¬ 
quent  response. 


Plates  not  centered.  Wrench 


HOHKAL  3H0 


VS 


SILO  VETO  V 


Same 


Seme 


Same 


If  illumination  is  not  ad¬ 
equate  at  deeper  level  operator 
fatigue  my  result  sooner. _ 


SfcATKf  M  WASHINGTON 


TASK  AEALT3ES  OT  OPE BATZ* 


TASK  ANALYSES  OP  OPERATIONS  ASSOCIATED  WITH  A  10-FT  SOPER  SILO  -  VIM  T 

PERCEPTUAL  DECISION  ACTION  COMMUNICATIONS  SAFEST  PB0BAJL2  ERRORS 

aor  R&tUIBEHENTS  REQUIREMENTS  WORK  '  K1BCE  REQUIREMENTS  REQPlRBffiMTS 

_ liaiCB*  Jte  jarpjjw  bolts  to  No  orittoftl  oowami*  Wtar  protaotiv*  l»eui  i  loom  belta. 

_ n®±  onr  titfitaa.  tiifrtnaas.  prcpar  torqu*.  oatians.  _  gatso  -  _ _ _ 


DATA  SHEET 


5a.sk  axaltsks  op  ortfeATicars  assoc: 


radio**  c  p2bcb>5Qal  nacisio* 

SUMP  PCXP  BBSOVALt  HS5ALUTIC*  RBQJJIHMHfTB  REQDIHBKRVr 

AM)  mPBMCT _ 

l)  Dorm  aeabers  tssiaUa  work  oage.* 


2)  Place  vapor  proof  flood  laapa  la 
work  area  on  seoend  lml  and  se- 
etrre  to  provide  light  in  lower 
launch  tube  area.** 


3) _ tot* r  alevahar  work  aagt  *ad  de- 


4)  Bmkhmubhb  oover  plate  byre- 
aoving  hold  down  gate,  attaching 
5/8  inch  eyebolt*  positioning  _  _ 
work  cage  over  ouap.  attach  rope 
to  oage  and  eyebolt,  and  aove 

_ ¥9&M&.yrl&  ggnr  to  one  aide, 

_  .  lower  %o  flow  ««|d  detach  rope,  . 


Whether  it  is  a 
auired  to  punp 
any  exoaaa  of  i 
where  to 
the  water. 


5l  Seopya  water  fro*  sun®  by  using  Tie  ion 

_ I»ftd-Ba3®  J®  transfer  water  froa  . 

_ aura  to  oonteinsrs  _  _  _ 


Vision,  towch|  if  There  to  agve  i 
bolts  stick,  avoid  swap  oover  plat 
_  excessive  force.  where  tQ  attach 
_ _ _  .  rope  to  work  ca 


-tom. puaplng  unit  by  unbolt-  Vision,  touch)  if  To  determine  tl 
in*  and.  raaoviag  outer  rapport  .  bolts  stick,  avoid  sunp  puap  ia  m 

- heaa  fma  map,  di aoonneot  puap  axnasaive  force.  fmwvfcinri-fwg. 

- dt  eoharga  piping,  dl  aoonneot  punp 

- power  cable  at  J-Box,  and  rsaova 

_  _ puap. base  hold  down JSttts  _  .  .  . 


*  See  detailed  task  analysis  for  work  sago,  pags  33 

**  See  detailed  task  analysis  for  flood  leaps,  item  2,  page  2 1 


.j'1  -4'1  1  4  W.  M  . 


tA.SK  AKALTSES  OF  OPEttATIONS  ASSOCIATED  WITH  A  lO-FOOT 


PEBCPTOAI  PBCI31Q5  ACTIOS 

R8QUIBBOTTS  HKJJIHEKHTS  WQBK  •’  VGBCI 


Vision.  touch;  if  Where  to  new*  the  Torque  required 
bolts  stiok,  avoid  amp  cover  plate,  to  loosen  bolts 
excessive  force.  where  to  attach  and  attach  eye- 
rope  to  work  cage.  bolt. 


Vision  Whether  it  is  re-  Puwia*  of  hand 

quired  to  puj»p  out  punp. 

sxoaaa  of  vatan 
where  to  transfer 
the  water. 

Vision,  touch  s  if  To  determine  that  Torque  required 
bolts  stick*  avoid  amp  pump  is  oal-  to  loosen,  holts 
trmanalwe  force.  functioning.  and  nuts. 


eege,  page  33 
l  leaps,  ltea  2,  pege2| 


DATA 


COM0NICATZOBS 

BSqUXKMBTS 


SAFER 

BEQUIBSG9TS 


I 


PB01ABLE  EBHOfl 


Voice  oosstunioatioa  Very  easy  to  drop  the  j  Klectrioel  pnnp  c 
between  operators;  buap  oovar  if  not  pro-  left  on  -  oarer  i 

end  SZI  telephone  parly  tied  to  work  cage-  ,  stiok  to  imp  ane 

oemwsi  cation  to  LOG  cover  weigh*  125  lbs.  :  ego  any  result  t< 

equip— at  rooa  fear  Heotrloal  power  re-  !  elevator  work 

emergency  only.  aoved  free  puap.  u-  while  pulling  it 


Ynioe  oo—i  ml  on  Man  Slipping  on  wet  stla 

between  opera  tore;  flow.  Bee trl— 1  power , 

and  315  tel  phone  renewed  Cam  pip 

onanunl nation  to  LOC 
squipnent  roan  f ax 
■■•zasuCBr  flnlv- 


Tains 


between  operators! 
and  3XH  telephone 
oonsunlcation  to  bCC 
equipment  noon  for 
energenoy  only. 


1 


*  ft  a 

Sill 


smart 

ttBSMonrs 


i 

PHDliBLE  ERRORS 


ajr  to  drop  «b0  j  Slectrioel  punp  cover 
tar  if  not  pro-  left  on  -  oarer  say 
a  work  cage-  ,  stick  to  suap  and  tea- 
125  lba.  :  age  nay  result  to 
m«r  ro-  !  elevator  work  oage 
yap.  u  while  pulling  it  loose. 

ig  on  wet  &U» 

KlaatrLeal  power , 
l  freer  panq>. 


JOS  A.  IDS  OR  TOOLS 


54110  aad/»  564H) 
wrench  or  otqvb  foot 
rope,  5/8  inch  eye 
holt*  work  oage 


54110  and  564*0  hand 
snap*  ooBtainera  for 

water  (30  gal.  dn 
or  like  IteaO  • 


} 


54120  or  56420 
wrench  or  crowsfoot 


WMAL  SILO 


JM&MB  SILO  WHO  ? 


78 
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i 
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JB£¥^fAf£Z  COMPANY 

Sf  A.T1 1 1  WASHINGTON 


VX-\ 

Y»  3 


THE 


irt  Nv 


ux  AXUJ3IS  car  ophujioi3  associai 


mcfivi  c  psscEPmi*  racism* 

SOW  POMP  RBtDYXL,  EBiUXSBKEBTS  HBQOIBWBWS 

nismiATiar  aid  marnamci _ _ 

7)  Lift  auap  pu»p  from  sump  tqr  attach-  Tision,  touch;  if  Where  to  novo j 

tog  »  rope  to  the  lifting  logs  on  _  bolts  stick  avoid  puap  to  jrior 

tha  notor  and  to  the  elevator  work  excessive  force.  lifting  into  w< 

_ cage |  lift  and  lower  to  floor  and  _  _  cage  and  vice 

detach  rope;  remove  holddown  nuts  versa. 

at  motor  base  and  detaoh  motor  tram 


punpi  place  no tor  and  pump  oa  work 
cage  platform  and  raise  to  equip* 
men!  room  level)  hand  carry  motor 
and  pump  to  access  shaft  and  re¬ 
assemble  to  facilitate  handling) 
raise  pumping  unit  to  surface  using 
truck  hoist;  lower  replacement  puap 
and  motor  to  equipment  room  level; 


detach  motor  from  pump  and  hand 
ooiry  pump  ami  motor  to  work  cage; 
lower  to  sump  floor  and  reassemble 
pumping  unit;  then  attach  rope  to 
motor  lift  lugs  and  to  work  oage  and 
lower  pumping  unit  into  sump  using 
work  oage  as  hoist.* 


8}  The  rest  of  the  prooedure  for  to- 
stallation  of  toe  puap  Is  Just  toe 
_ reverse  of  steps  6»  and  (func¬ 
tion  c). 


*See  attached  illustration  of  sunp  pump  removal  operation. 


tt.SK  AMtLT3KS  or  QPHttAflOES  ASSOCIATES  WITH  A  10-FT  DEEPER  SILO  -  VINO  Y 


PERCEPTUAL  DEC I SICE  ACTIO*  COJMDHICATIOSS  SARST  PROBABLE  ERRORS 

EEQUIBJM3TS  BEQUIHMaRS  WOEK  .  FORCE  REQUIREMENTS  REQUIRaiSaiS 


k-  Titian,  touch;  if  Where  to  noy*  tho  Torque  required  to  Voice  oowsunioation  Yery  easy  to  drop  the  pup  my  atick  ta  a 

bolts  stiok  avoid  pomp  topriar  to  loossn  bolts,  lift*  between  operators}  pump  ifnot  properly  ..  ■«.*  daaa^a  may 


e  excessive  foroe. 


lifting  into  work 
cage  and  vice 
versa. 


ing  foroe  to  move 
bo tor  and  pump  to 
and  from  the  work 
o&ge  and  to  hoiat 
in  access  shaft. 


SIR  telephone  oom- 
auni cation  to  LCC 
equipment  room  for 
emergency  only. 


tied  to  work  cage. _ to  •"*+***  work  ea 

Pump  weighs  117  lbs.,  _  assembly  in  pulling 
motor  above  weighs  ;  Wn«. 

05  lbs. 


« 


aft 

! 


DATA  SHEET 


sunm  PROBABLE  ERRORS  JOB  AIDS  OR  TOOLS 

HBBIEHS 


iqr  to  d»p  the  Pu«p  any  aMcfr  to  ffiap.  S4l  10  jjjj/ar  564-Xa 

:  not  properly  .and.  way  result  ui*«iifth ,  aachazilo&l 

_ _ to  elemter  work,  cage  Maintenance  truck* 

•ighe  117  lL».f . aaaashljr  in  pulling  it  rope*  work  oega. 

above  weighs  ;  Wia*. 
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TASK  ANALYSES  OF  OPERATIONS  Ac 


FUNCTION:  C 
SUMP  PUMP  RSM07AL, 

STALUTION  & 


PERCEPTUAL 

REQUIREMENTS 


DECISION 

REQUIREMENTS 


9)  Checkout  the  pump  by  returning  the 
vat or  from  temporary  storage  to  the 
sump;  activate  START-STOP  switch 
if  quantity  of  vater  ia  not  suffi- 
ciant  to  actuate  float  3vitch;  ob¬ 
serve  that  pump  removes  water  from 
sump  and  place  control  svitoh  in 
AUTO  position. 


Vision:  to  see 


To  determine 


jthat  enough  water 
is  available  and 


water  ^uanti1 
la  suffieietr 


is  oheok  that 


actuate  floa 


water  is  removed 


svitoh. 


from  snap. 


10)  If  it  is  determined  that  the  mal-  Yision,  touch: 
function  is  in  the  check  valve,  the  check  valve 

then  steps  4  through  9  (Function  may  be  stuck  by 

C)  may  be  eliminated}  turn  HAND-  oo erosion  to  its 

OFF- ALTO  switch  for  pump  to  OUT  oonnecting  pipes 
position  and  remove  check  valve 
using  common  hand  tools. 


To  determine 

fu. iction  is  , 
the  check  va: 


11)  Install  a  new  valve  immediately  Vision,  touch: 
using  common  hand  tools,  set  the  check  valve 

HAHD-OFF-AUTO  to  AUTO  position.  e  hould  hot  be 

over  torqued. 


12)  If  it  is  determined  that  the  Vision  To  determine 

liquid  level  float  switch  is  mal-  malfunction  : 

functioning  then  steps  4  through  float  svitoh 

11  (Function  C)  may  be  eliminated; 
place  circuity  breaker  for  pump  to 
OFF  position,  disconnect  electrl- 
cal  wire  to  switch,  remove  hard¬ 
ware  holding  switch^ in  place  and 
remove  switch. 


TASK  ANALYSES  OF  OPERATIONS  ASSOCIATED  WITH  10-FOOT  DEEPER  SILO 


\'IHC  V 


rr^Aanp 

PERCEPTUAL 

REQUIREMENTS 

DECISION 

REQUIREMENTS 

aCTION 

WORK  FORCE 

COMMUNICATIONS 

REQUIREMENTS 

SAFETY 

REQUIREMENTS 

imp  by  returning  the 

Vision:  to  see 

To  determine  if 

Voice  cocimuni cation 

Avoid  spilling  water _ 

ijary  storage  to  the 

tliat  enough  water 

water  quantity 

between  operators j 

on  floor  of  silo.  _ 

START-STOP  switch 

is  available  and 

is  sufficient  to 

SET  telephone  ooa- 

water  is  not  stiff i- 

is  check  that 

actuate  float 

muni cation  to  LCC 

;e  float  switch}  ob- 

water  is  removed 

swltoh. 

equipment  room  for 

>  removes  water  from 

from  sump. 

emergency  only. 

control  switch  in 

... 

_ 

lined  that  the  mal- 

Vision,  touch: 

To  determine  mal- 

Torque  required 

the  check  valve, 

the  check  valve 

fu  iction  is  in 

to  loosen  chock 

irough  9  (Function 

may  be  stuck  by 

the  check  valve. 

valve  from  ad- 

Lnatedj  turn  HAND- 

corrosion  to  its 

jacant  fittings. 

1  for  pump  to  OJT 

connecting  pipes. 

aaove  check  valve 

* 

md  tools. 

ralve  immediately 

Vision,  touch: 

Torque  required 

md  tools,  set 

the  check  valve 

to  tighten  valve 

V 

fco  AUTO  position. 

s  hould  hot  be 

in  place. 

. .  -  -  — 

over  torqued. 

nined  that  the 

Vision 

To  determine  if 

Insure  circuit  breaker 

loat  switch  is  mal- 

malfunction  is  in 

is  in  OFF  position. 

on  steps  4  through 

float  switch. 

)  may  be  eliminated; 

breaker  for  pump  to 

disconnect  electri- 

itchy  remove  hard- 

if  it  oh  in  place  and 

- 

SAJ*HST 

JIREMENTS 


PROBABLE  ERROR 


JOB  AIDS  OR  TuOLS 


ROSHAL  SILO 


VS 


Deane  silo  wiso  v 


filling  water 
p  of  silo. 


>'■  1X0  aud/«c 


Sajm* 


HaSTD-OST-AUTO  switch 
nay  not  be  turned  to 
OFF  position. 


Same 


U  3  4030  8000 


TASK  AHALYSJSS  07  OPKBATIOSS  ASS 


mcncHs  c 

STOP  FTOP  ESHOVAL, 
IHSTALLATIO®  &  XADfTSBAlCI 


PEHCKFTUAL 

KBiOIBSKHTTS 


MCISZOI 

BBQOISBMBnS 


Yinioc. 


_ adJoh  inaediateljr  after  the  x*-  _ 

_ iggJujgtJfet  dofoctlTi  witch) _ 

retain  HAffD-OPT-AUTQ  witch  to  AUTO 
BOOltloa,  _ _ _ 


lBr  hand 
operation  to  deters  —  if 
starte  at  hiafa  loral  and  stops 
at  low  lmrftl. _  . 


Viaioi a 


13)  Prior  to  removal  and  jreplaceaent  Vision,  ins  pec-  Determination  < 

_ of  various  suap.puap  oooponenta  tiou  for  leaks,  fault  tor  isola- 

_ _ fault  .isolation  oust  taken  place  tion  of  oonpon* 

for  a  flooded,  suap  condition  ty  cats* 

_ usimf  STAHT-STOP  earitch  to  de- 

tendns  that  puap  operates;  cheek 

_ for  elootrioal  oantinuity  aorpss 

_ STAHT-STOP  witch  t  oheok  for  ml* 

funotion  in  actor  starter}  de-  J 

_ Jerel^_^t_¥ater  in  soap  is  _ 

discharged  vfaeo  pwc  opera  tea;  see 

_ that  oheok  valves  are  open;  oheok 

flexahle  hose  on  discharge  line 

_ for  leakaj  check  for  eleotrioal  .  _ 

_ _ eon  ti  nutty  across  HAgU-QFg-AUTQ  . 

_  nentml  ayitsh.}  efaaak  for  aalfuno- 
_ tion  is  high  lerel  relay  switch. 


TASK  AHALYSKS  Of  OPERATIONS  ASSOCIATED  WITH  10-J00T  MKP*a  sna  -  WH»  T 


PERCEPTUAL  DECISION 

RE^DIHHfflTTS  BEQtfIBfflHITB 


_ Vision _  _ _ 


K> 


ACTICW  CdMDWICATICHS  SAJBST 

WO®  KJHCS  REQUIREMENTS  SEQUIH»CTTS 


PROBABLE  EHHOBS 


Voice  COBMUai  f-n  *<<■»»» 

batwaan.  operator*} 

SH  telephone  ooa- 
auni cation  to  LCC 

-  a^ilfBart  room  tar _ 

a—ggaaqy  only. _ _ 


_ „  Vision 


Vision,  inspec-  Determination  of 
tion  for  leaks,  fault  by  isola¬ 
tion  of  compon¬ 
ents. 


Avoid  standing  in  damp  Insuring  that  all  < 
areas  of  niasila  floor  valves  are  open,  » 
while  maAAng  electrioal  aeaiag  leaky  condl 
teats. 


B90S7S 


PROBABLE  EHBCR3 


JOB  AIDS  OB  TOOLS 


NORMAL  SILO 


YS 


DCBPkR  SILO  VUKJ  V 


54lS0j  «I«ft4rio 

torn  . . . . 


541X0,  electric  lan¬ 
tern 


Sane 


mMny  in.  jagp 
elaaile  floor 
lag  aleetrioal 


Insuring  that  all  check 
valves  are  open,  not 
seeing  leaky  condition. 


?42XD  or  541X0, 
liquid  level  In¬ 
dicator,  etui  ti¬ 
ne  ter,  electric 
lantern. 


IA.SK  AIALTSfiS  OF  OFXEATIOIS  A3SC 


me  TIGS »  c 

S0MP  PUMP  KBtOVAL 
U3TALUTIOH  k  HAINTEIAUCi 


PEECEPTUAL  USCISIOM 

HisAumiMEsrrs  BBamasMEtras 


16)  Component  fault  isolation  for  a  _ Vision _  Determination  ©J 

_ lew  water  level  condition  la  the _  _ fault  by  laola- 

_ auap  should  be  accomplished  67  _ _  tloa  of  ponpoa- 

naaually  actuating  the  float _  __  _ _  «nta. 

switch,  and  testing  the  hi gh  level 

probe  for  a  short  circuit  resulting 

in  false  high  level  indication _  _ 


17)  As  a  result  of  %ult  isolation  the  Vision,  touch 
various  items  such  as  the  sump 

_ pugg  discharge  hose,  high  level 

alarm  probe,  3TAHT-ST0P  switch, 
actor  starter  relay,  HAND-QFF-AUTO 

_ control  switch,  and  the  high  level 

_  alarm  relay  must  be  removed,  re- 

_ paired  and/or  replaced  (as  well  aa 

_  the  previously  mentioned  pump, 

check  valve,  and  float  switch). 

~  <  “  -  - 


18)  Following  repair  check  out  must  be  Vision 

_  accomplished  on  all  itaraa  repaired _ _ 

(with  the  exception  of  the  flexible 

_  hoses)  by  seeing  that  no  high  level 

alarm  signal  i3  generate*  unless _ 

_ water  in  sump  is  at  high  level ; 

_  checking  that  STAKT-STOP  switch 

_ operates  pump;  checking  that  motor  starts 

___  whan  HABD-OFF-AUHO  switch  operates 
properly;  simulating  high  level  in 

_ sump  by  applying  jumper  across  ter- 

_ ninala  of  high  level  probe  to  see 

_ _ that  pogp  should  start  and  high  level 

alarm  shondl  cone  on, 


•  i-40i '  -A'Yr  kt .  • : 


IA.SK  ABALT8ES  OP  OPSSA.TIOHS  ASSOCIATED  WITH  10-POOT  DEHPEB  SILO  -  WING  T 


PERCEPTUAL  OSCISIOH  ACTIOS  COMt-ltJNICASICBS  SAP2JT  PBOBABLE  EiiBOBS 

RKiUIRIPtESTS  BBiUIEEMms  WORK  t  POECS  EEQUIREMESTS  BBiDIBSOTTS 

_ Vision _ _ Peterainatlon  of  _ _ _ _ Voice  comounioation  _ Atoid  standing  in 

_ _ teitJf  - - - - - - be  Iwssn  opera  torsi  areas  of  aiaalla  floor  t  .  .  _  .. 

_ _ _  tiqa  of  oonpon-  .. _ _ _  SIS  telephone  com-  whs  la  imh«j  sltotriol 

_ _ _ _  «**••  _ _ _ _  _ _  sun  1,  cation  to  LCC  _ ieatB*  .  ...  .,  _ 

L.  __ _  _ _  .  .  _  egsiiBBSBt  rgoffl  for  _ _ _  _ _  _ _  _  . 

V _  .  .  .  _  .  ...  _ » _ emergency  only,  _  _  __  _  _  _  _  . . . 


Vision,  touch  required  Voice  oorouni  cation  _ _ _ _  _  Klaotrlcal  p over 

to  r«aoT«  aad  in-  between  operators!  _ _ _  _  .  mat  be  off  during 

.  .  .  stall  various  COB-  SIS  telephone  oaa- _  _ replacement  of  eia< 

_  _  Sonants  cuai  cation  to  LCC  -  —  .  _ —  ,  trical  components. 

3.  _  .  equipment  room  for 

L  mmrgmxcj  only. 


i>  Vision 

i _ 

Le 

■1 _ 


r  starts 

•.... 

a 

r- 

ml 


Voice  communication 
between  operators j 
SIS  telephone  oom- 
auni cation  to  ICC 
equipment.  xoon  for 
energenqy.only. 


DATA  SHEET 


I 


3APBBT 

CIR3DfflTS 


PHOBuBLE  E;2tORS 


JOB  AIDS  OR  TOOLS 


WORKAL  UILO 


TS 


jxssem  silo  wmc  t 


ajading  An  lam 
irtwj  alactgiml 


542m.ox  54110 

mil  mater  _ _ 


KLaetrical  power 
mat  b«  off  during 
_  gejXaoaaa at  of  elac- 
.  txicsl  components. 


TASK  AKALISES  OP  OPERATIONS  ASSO] 


FUNCTION*  D 

WORE  CAGE  UTILIZATION  AT  SILO  BASK 
(LAUNCH  TUBE  BASE} 


PERCEPTUAL 

BKQUIRBfBNTS 


MCI  SION 
HEQHIHMMTS 


This  procedure  requlrsa  three  (}} 
personnel  -  on*  in  equipment  room, 
two  in  work  cage. _ 


l)  Identical  to  those  of  step  (1)  of 
Paso ti on  "A". 


2)  Identical  to  these  of  step  (2)  of 
_ Function  "A". 


][) _ Placg  tool  kit  in  work  cage.  lie-  Visual,  tactual 

vator  work  cage  will  be  lowered, 
and  positioned  adjacent  to,  e.g., 


azimuth  drive  motor  and  first  ata#e 

gear  reduction. _ Utilize  work  cage  ^ 

control  pendant  (p/N  25-18099-1  or 
P/l  25-1 8099-2 )> 

a)  Depreea  DOWN-RIGHT  switch.  Set 

page  on  silo  floor. 

b)  Depress  TRAVERSE  and  DOWH-BIOTT 
switohea. 


Estimates  reqai 
for  vertical  am 
traverse  distant 


4)  Wings  I  through  V  require  two  per-  Visual,  tactual 

_ sonnel  in  work  .cage.  Man  j^L  leaves 

work  cage  for  floor  of  ailo.  -Naa 
rsmsim  in  work  aegf.  _ 


Equipment  room 
personnel t  esti 
mate  required  o; 

adequacy  of  slii 
application!  ac- 
mown  of  sling 
to  haiat  attach- 


meat)  spend  of 


taorlag. 


Prooedures  for  entering  work  oege,  precautions  to  be  observed,  detailed  in 
It  is  anticipated  that  no  maintenance  will  be  required  on  this  unit  up  to  « 
If  maintenance  should  be  required  beyond  the  motor  and  first  stage  reduo  tic 
including  base  suppmrt  ring  will  require  removal.  (This  would  necessitate 
The  weight  of  this  oanbintd  unit  (Azimuth  drive  motor,  first  and  downs  tags 
13-t’  •  iv'  >t  I  -  r,?  base  support  ring)  is  7000  pounds,  and  would  require  a  creme  1 


TASK  ANALYSES  OP  OPERATIONS  ASSOICATED  WITH  lO-POOT  BEEPER  SILO  -  WING  V 


PSKJEPTOAL  decision  action  communications  sapett 

REQUIREMENTS  REQUIREMENTS  WORK  ,  ,  FORCE  HKQUIRSMflfTS  REQUIREMENTS 


-  Visual,  tactual  Estimates  required 

for  vertioal  and 
traverse  distances. 

««  _ 

__  V 

or _ 

it 


Digital  pres-  Communication  may  fee 
sure  i  win  Inal  required  with  per¬ 

sonnel  in  equipment 
room  (voice),  or  via 
telephone  with  main¬ 
tenance  support  ve¬ 
hicle,  SM80A,  3H80S. 


r-  Visual,  tactual 

'08  _ 

life  _ 


Equipment  room 

personnel i  esti¬ 
mate  required  of 

adequacy  of  sling 
application;  ac¬ 
curacy  of  sling 
tCL  hoist  attach¬ 
ment)  speed  of 
lovering. 


Attachment  of 
sling  to  ladder) 

attachment  of 
package  to  hoist 
operation  of 
hoist. 


With  equipment  room 
(voice) 


Accuracy  in  attach¬ 
ment  of  package  to 
sling  and  hoist. 

.  safety  belt  for  use 
on  ladder.. 


•eoautiona  to  be  observed,  detailed  in  T.O.  SM0QA-2-1O  ***Sfcep  4  and  5A  apply  to  Wings  I  throng}: 

i  will  be  required  on  this  unit  up  to  a  period  of  three  years.  V,  regular  silo)  stop  51  applies  to 

rond  the  motor  and  first  stage  reduction  gear,  the  ooaplete  unit,  wing  T  deeper  silo  adly. 

lire  removal.  (This  would  necessitate 

Lmuth  drive  motor,  first  and  down* tags  gear  reduction, 

)Q0  pounds,  and  would  require  a  crane  thr  removal. 


PROBABLE  ERRORS 


Over/undar  astrlaati 
of  vartifial/tmven 
distance)  press  vn 
button.  Fall  ore  ti 
utilise  safety  lan¬ 
yard.  Failure  to 
taka  tool  kity.  ' 


supping  or  fall  in, 
off  ladder  through 
error  in  attachmen 
of  sling  or  hoist, 
failure  to  utilize 
jafet y  belt. 


JOTY 

[HatHHTS 


P80BAJBLE  ERRORS 


JOB  AIDS  OH  TOOLS 


Over/ under  estimate  Standard,  tool  kit 

of  vertical/ truveras  for  work  cage.  Tor- 

dl stance;  preaa  wrong  qua  vranoh  oajr  Be 
button.  JUllore  to  reauiredi  infoxma- 

u tills*  safety  lan-  tlon  not  available, 

yard,  failure  to 
take  tool  kit^  ' 


Wjy  in  attach-  slipping  or  falling  Hoist,  sling,  tag- 
of  to  off  ladder  through  ling,  safety  belt. 

;  and.  hoist.  ersnr  in  attachment 

y  belt  for  om  of  sling  or  hoist. 

failure  to  utilize 
^afety  belt. 


HOHHAL  SILO 


SILO  WINS  ¥ 


Ability  to  estimate  _ Provide  10  feet  more  cable  om  . 

spatial  relationships.  ...  drum  aoaondlng  to  BCD  $3951. . . 


Conaientioue  observance _ 

Qf  task  req$dr«MBtg.  .  .. 


TASK  ANALYSES  OP  OPERATIONS  A. 3:50 


I 


FUNCTION i  D 

WORK  CAGE  UTILIZATION  AT  SILO  BASS 
(LAUNCH  tube  base) 

PERCEPTUAL 

REQUIREMENTS 

DECISION 

RBQFIRSKI3NTS 

5A)  ’./here  azimuth  drive  motor  require* 

Visual,  tactual 

Plaoement  of  la 

removal,  procedure  would  require 

der  for  maximum 

two  men  aa  follows:  Nan  #1  -  position 

efficiency  durl 

12-foot  ladder  under  motor.  Wear 

operation.  De- 

safety  belt  on  mounting  ladder. 

teraine  alignow 

Nan  #2  -  depress  UP-LEFT  switch  and 

Deterainc  adequ 

ascend  approximately  30  feet.  De- 

of  sling  fasten 

press  TRAVERSE  and  DOWN-RIGHT  buttons 

for  vertical  alignment  of  work  cage 

with  motor.  Man  #3  -  uee  sling  to 

fasten  hoist  lugs  on  motor  to  hoist 

ring  on  elevator  work  cage. 

. -  - 

5B)  a.  Equipment  room  personnel  will 

Visual,  taotual 

Silo  base  person 

disconnect  all  power  to  work 

will  determine  i 

oage  at  instigation  of  per- 

oage  is  resting 

sonnel  at  silo  base. 

silo  floor. 

b.  Personnel  at  base  of  silo  will 

Auditory 

communicate  with  equipment 

room  personnel  to  assure  power 

_ ha3  been  disconnected. 

-  - 

c.  Personnel  (silo  base)  will 

Vac  toil 

Determine  adeqiu 

attach  a  tagline  to  hoist  on 

of  tagline  attac 

work  cage. 

ment  and  point  c 

attachment. 

d.  Personnel  (silo  base)  will 

tactual, 

Minimal 

then  disconnect  hoist  cable 

kinesthetic 

and _pover  and  communication 

_ cable 

• 

/ 


*  i;:-4n  ■  i  -iim  . 


/  6/ 


TASK  ANALYSES  OP  OPERATIONS  ASSOCIATED  WITH  lO-FOOT  DEEPER  SILO  -  WU»  V 


PERCEPTUAL 

REQUIREMENTS 

DECISION 

RBjnRSJCTTS 

ACTION 

WORK  FORCE 

COMMUNICATIONS 

REQUIREMENTS 

SAFETY 

REQUIREMENTS 

i 

|  PROBABLE  ERRC 

. . . 

»• 

Visual,  tactual 

Placement  of  lad* 

Placement  of  ladder)  Voioe  communication 

Adequate  caution  in 

.  Careless  n&e  of,  J 

der  for  maximum 

attachment  of  hoiat. 

between  two  personnel  use  of  ladder  and  car^ 

inadequate  cautit 

Ltlon 

efficiency  during 

Depress  oontrols. 

at  base  of  silo. 

in  attachment  of  hoist 

^attachment  of  adJ 

r 

operation.  De- 

Possible  requirement 

and  sling. 

j  .«nd  safety  belt. 

termine  alignment. 

for  voice  conunica- 

to  wear  safety  b« 

ind 

Determine  adequacy 

tion  with  personnel 

t  work  cage  or  on  J 

3- 

of  sling  fastening. 

in  equipment  room. 

' 

ttons 

1  -  - - 

. .  . 

. 

■- 

Lfft 

. 

•  -  - 

Visual,  tactual 

Silo  base  personnel 

Pull  circuit 

Receive  message 

Nona 

No  circuit  breaks 

will  determine  vork 

breakers . 

(voice)  that  work 

:  pulled]  wrong  oir 

cage  is  resting  on 

cage  is  resting  on 

1 

breakers  pulled. 

silo  floor. 

silo  floor. 

i 

Auditory 

Communicate  with 

Send  and  receive 

None 

.  Garbled  oaapunica 

personnel  in  equip-  (See  Action  col- 

tiona. 

• 

ment  roomj  receive 

umn). 

confirmation  of 

power  disconnect. 

Tactual 

Determine  adequacy 

Attach  tagline 

None 

None 

Inadequate  attach 

of  tagline  attach- 

to  hoist  cable. 

ment>  cable  lengt 

dent  and  point  of 

would  be  ineufffc; 

attachment. 

fox  manipulation, 

tactual. 

Minimal 

Hoi3t«  remove 

None 

Must  have  received,- 

r  ----- 

kinesthetic 

hook.  Power  & 

incontrovertible  art- 

.  Bend  or  break  con 

communications . 

dance  of  power  dla- 

.-hector  pins  on  di 

wrist  rotation, 

oonnect. 

.connect. 

abduction. 

. 

TASK  ANALYSES  OP  OPERATIONS  ASSOCIATED  WITH  10- FOOT  DEEPER  SILO  -  WHIG  T 


+ 


N  AT  SILO  BASE 
BASE) 


PERCEPTUAL 

REQUIRH4ENTS 


DECISION 

REtjrrRfiSKTS 


ACTION 

WORK  PORCB 


COMMUNICATIONS 

REQUIREMENTS 


SAFETY 

RB'.JlIIRS1ENTS 


lve  motor  require*  Visual,  tactual 
re  would  require 
w>  Man  #1  -  position 

nder  Motor.  Vaax _ 

punting  ladder. 

UP-LEFT  switch  and 

tely  30  feet.  De-  _ _ 

nd  DOWN-RIGHT  buttons 
gnaent  of  work  cage 
l  #3  -  use  aling  to 
;s  on  motor  to  hoi  at 
1  work  cage0 


Plaoemant  of  lad¬ 
der  for  Maximum 
efficiency  during 
operation.  De¬ 
termine  alignment. 
Determine  adequacy 
of  sling  fas  tenlng , 


Plaoemant  of  ladder)  Voice  coamuni cation.  Adequate  oaution  in  j  c 
attachment  of  hoist,  between  two  personnel  use  of  ladder  and  cart}  :  j 


Depress  oontrols. 


at  base  of  eilo.  in  attachoent  of  hoist  a 
Possible  requirement  and  aling.  j"j 
for  roioe  coamuni ea-  i 
tion  with  personnel  _  > 
in  equipment  room. 


m  personnel  will 

Visual,  taotual 

Silo  base  personnel 

Pull  circuit 

Receive  message 

None 

;  n 

1  power  to  work 

will  determine  work 

breakers. 

(voice)  that  work 

:  i 

.gu  tion  of  per- 

oage  is  resting  on 

cage  is  resting  on 

I 

:  1 

o  base. 

silo  floor. 

silo  floor. 

base  of  silo  will 

Auditory 

Communicate  with 

Send  and  receive 

None 

,  G 

dth  equipment 

. 

personnel  in  equip-  (See  Action  col- 

1 

I  to  assure  power 

ment.roomj  receive 

unin). 

onnected. 

_ 

confirmation  of 

_ _ 

... 

power  disconnect. 

lo  base)  will 

Tactual 

Determine  adequacy 

Attach  tagliae 

Nome 

None 

I 

ine  to  hoist  on 

. 

of  tagline  attach¬ 

to  hoist  cable. 

n 

ment  and  point  of 

.  M 

attachment. 

,lo  base)  will 

tactual, 

Minimal 

Hoi3t»  remove 

None 

Must  have  received. 

t 

ct  hoist  cable 

kinesthetic 

hook.  Power  & 

incontrovertible  evi¬ 

l  comaunloatic® 

communications  > 

dence  of  power  dis¬ 

,_0 

wrist  rotation, 

abduction. 

connect. 

,S 

/ 


DATA  SHEET 


\PSTY 

laaiKNTs 

te  caution  la 
ladder  and  care 
achaent  of  hoist 

ins*  .  .  . 


me  received, 
sreyextihla  ari- 
of  power  di  fi¬ 
st. 


P80BABLE  EHHOHS  JOB  AIDS  Ofi  TOOL! 


Carelaaa  uae  of  ladder; 


Hoiat,  idling,  saf] 


:  inadequate  caution  in 


^.attwhuent  of  aliag*  hoiat _  _ _ 

:  and  eafttr  fcelt.  Failure  .....  _  _ 

to  wear  safety  "belt  in  ...  ...  __  _ 

,  .work  cage  or  on  ladder,  ... _  _ 


'  Bo  circuit  breakers  Hone 

pulled}  wrong  circuit 
breakers  pulled, 

,  Oar  bled  oouKunica-  Hone 

tiona. 


Inadequate  attach-  Tajlina 

meats  cable  length 
would  be  ineuf-'fcient 
for  naaipulatioru 

I  ‘  ’ 

.  Bend  or  break  con- 
..nector  pins  on  dia- 
,  connect. 


Torque  vxanch 


rOdMAi  SIbO 


VS 


DEKPEh  Siuo 


TASK  ANALYSES  OP  OPERATIONS  ASSO< 


OTION  I) 

:k  cage  utilization  at 

LAUNCH  TUBE  BASE 


LO  BASE 


PERCEPTUAL  DECISION 

REQUIREMENTS  REQUIREMENTS 


Continued _ 

e.  Personnel  will  remove  tool  kit  Visual,  taotual,  Approximate  all, 


and  items  of  excessive  weight  Icinesthetio  sent  of  oege  vi 

free  work  page,  and  Manually _ _  motor. 

maneuver  oagg  into  position  im¬ 
mediately  'below  azimuth  drive 
motor.  Replace  tool  kit,  etc. 


f.  Equipment  room  personnel  will  Visual,  tactual  Approximate  all 

11  attach  line  to  traversing  motor ,  meat  of  trmvers 

_  and  utilize  this  line  to  pull  motor  with  work 

work  cage  traverse  motor  until  oage. 

it  is  in  vertical  alignment  with 
work  cage,  immediately  above  ^ 
azimuth  drive  motor. 

g.  Personnel  at  3ilo  base  will  Visual,  tactual  Evaluation  of 

reconnect  hoist  and  power  and  connect  opera tl 

communications  cables. 


h,  Infozmreqvlppent  room  personnel  Equipment  rocs# 
of  connection.  Equipment  room  personnel* 

personnel  reconnect  power.  auditory,  tactual 

1.  Enter  work  cage  and  attaoh  safe-  Visual,  tactual  Maximal  height! 
ty  belt,  depress  UP-LBPT  switch 
and  hold  until  marl.anmi  ascent  is 
_  achieved.  Fasten  sling  to  hoist 
_  lugs  on  motor  and  to  hoist  ring 
on  work  cage. 


-400C 


TASK  ANALYSES  OF  OPERATIONS  ASSOCIATED  WITH  lO-FOOT  DEEPER  SILO  -  WING  Y 


peeceptoal 

RE^UIHEHEBTS 

DECISION 

REQUIREMENTS 

ACTION 

WORK  ••  FORCE 

CC^MONICATIONS 

REQUIREMENTS 

SAFETY 

HEwUIkMENTS 

PROBABLE  ERROR: 
• 

Visual,  tactual, 

kineethetio 

Approximate  align¬ 
ment  of  cage  with 

motor. 

Remove  excess  items 

from  work  oage. 

Move  oage  manually. 

-  -  -  -  -  -  - 

-  -  - 

. .  Drop  items  being 

.  moved  from  sags, 

alignment  Of  Cage 

motor. 

Visual,  tactual 

Approximate  align¬ 

Attach  lines  pull 

Possible  check  with 

Line  not  adeq.ua te] 

-  ----- 

ment  of  traverse 

motor  with  work 

oage. 

motor  to  desired 

position. 

personnel  below. 

attached!  mis&ligr 

Visual,  tactual 

Evaluation  of 

Boistt  insert 

Bend  or  break  con¬ 

-  -  - 

connect  operation. 

hook;  power  and 

communication t 

push  connector 

parts  together; 

rotate  knurled 

nit  to  complete 

connection. 

nector  pine;  fail 

connect  hook.,  1 

Equipment  room 

personnel > 

auditory,  tactual 

Connect  power. 

Receive 

Garbled  communica¬ 
tion;  failure  to 

connect  power. 

Visual,  tactual 

Maximal  heighth. 

Depress  button. 

Requirement  for  wearing 

safety  belt, 

Press  wrong  button 

Failure  to  wear  &a 

tor  baits. 

DATA  SHEET 


uw 

[KBTH2TTS 


PROBABLE  BHHORS 


JOB  AIDS  OB 


Bros  i teas  feeing  re- 
aoved  fro*  oa gs,  .  f&e- 
alignment  of  cage  wife 
motor. 


line  net  adeauately  Taglin* 
attached}  misalignment*  .  . 


Bend  or  break  con-  Torque  wrench 
nector  pine i  fail  to 
connect  hook*  ' 


Garbled  ooraruni ca¬ 
tion;  failure  to 
connect  power. 

Press  wrong  button.  Safety  belt  (stan- 
Failure  to  wear  safe-  dard  for  work  sage. 

ty  baits. 


TASK  AKALY32S  OP  OPERATIONS 


FUNCTION!  D 

WORK  CAGE  UTILIZATION  AT  SILO  MSS 
(LatJHCB  TUBE  BASE) 


PERCEPTUAL 

REQUIREMENTS 


6)  Loosen  and  remove  bolts  fastening  Visual,  tactual, 
azimuth  drive  motor  and  first  stage  kinesthetio. 
gear  reduction  to  base  support  ring* 

Base  aotor  into  suspended  position. 

Stow  all  nuts,  bolts,  etc.,  in 
pouoh. 


DECISION 

REQUIRHKKSTS 

Point  of  opexat 
at  whicth  motor 
quires  support. 


7A)  Ladder  is  hoisted.  Procedure  is 
reverse  of  step  number  4  (Function 
D) .  Two  men  ascend  in  work  oage. 


7B)  Personnel  in  work  oage  will  de- 
presl  DOWN-RIGHT  switch  and  bring 
work  cage  to  rest  on  silo  floor. 
Steps  detailed  under  5B  (Function 
D)  will  be  performed  in  reverse 
order. 


10} .  J?_hflgk_agjUmtfa  drlve  mptor  by  per-  Visual,  tactual 

forming  steps  1  throu#i  J,  inclu- _ 

_  aive.  of  para.  5,  page  11,  D2-14202. 


Evaluate  aeohat 
leal  response  t 
follow  sequent 
Tins  estimate 
(adnimal) 


*  Step  7A  applies  to  Wings  I  through  V,  regular  ailoj 
step  7B  applies  to  Wing  V  deeper  silo. 


TASK  AKALTSBS  OF  QPBIATIOHS  ASSOCIATED  WITH  10-FT  DEEPER  SILO  -  VITO  ▼ 


PERCEPTUAL  DECISION  ACTION  C01«ONICATIGHS  SAFHT 

REQUIRIMSHTS  REQUIREMENTS  WORK  >  FORCE  fiE^UIRBOKPS  REtpiiiWEWS 


PROBABLE  ERRORS 


Visual,  tactual,  Point  of  operation  Remove  bolts,  etc. 
B  kinesthetic.  at  vhioh  motor  re-  Ease  motor  to  full 
g.  quires  support .  suspension.  Stov 
.  loose  bolts,  etc. 


Core  on  ladder  while 
guiding  motor.  Safety 
belt. 


Leek  of  care  in  di< 
■punting  motor.  St 
ure  to  wear  safety 


Visual,  tactual  Evaluate  aeohaa-  Follow  steps  in 

_  ical  response  and  procedure i  acti- 

32.  .  follow  sequence,  vate  controls. 

Tine  estimate  Engage  adapter 

(minimal)  ring.  look 

downs.  Connect 

cables.  Close 

circuit  breaker 
> 


regular  ailoj 


DATA  SHEET 


Activate  wrong  con 
Inadequate  adapter 
look  down,  incompl 
connection  of  cabl 
Failure  to  close  c 
breaker. 


sunn 

ncfcMars 


PROBABLE  ERRORS 


jub  .id:  on  tools 


RORMaL  oILO 


VS 


DKhIPJliU  oHO  V/INO  V 


Ladder  while 
•otor.  Safety 


Lack  of  care  in  dis-  Hoist,  sling,  ta_- 
nounting  motor.  Fail-  line,  ladder,  wrenoh. 
ure  to  wear  safety  belt,  safety  belt. 


Activate  wrong  control.  Possible  torqjA# 
Inadequate  adapter  ring  wrench i  information 
lock  down,  incomplete  not  available, 
connection  of  cables, 

Failure  to  close  circuit 
breaker. 


TASK  AMA1YSES  OP  OPERATIONS  ASSOCI 


PUHCTIOKs  S 

Hb'TALUTIOl  &  MAIKTESAJK3  OP  BIX 
UTTER-COMMD5ICATIOHS  JACK  BOX 


PERCEPTUAL  BBCISIOB 

ssHuismars  be^uirbowts 


_  l) _ Operator  utillaca  work  naga  to  _  Yiaioo  aad  touch  Muat  hr 

_ t  natal!  extaoajcn.  cable  to  SIX  _ _ _ _ allgmant  to  aui 

_ iatcr-cgaauioiaetiQn  Jack  Box*.  _ _ . ..  _  niamp  hoi  am . _ 


YAai.an  «ju1  touch 


Jstex  to  silo  vail  using  lour 
Phillips  heart  ■cruwfin _ 


aalwire  hoxl4 

wlnt tad  hand  aerate  xetjuired). 


Yiaioo  ao4  touch  Which  tCLrea  go 
where.  Highly 

Critical  njam. 
t-i  nn  -  If  pofr 


correct*  comnn 
cation  will  oot 

firlat.  . 


•41 


•■!  .•  1 •>; 


TASK  ANALYSES  OP  DEVIATIONS  ASSOCIATED  WITH  A  10-PT  DEEP!®  SILO  -  WING  V 


PERCEPTUAL  DECISION  ACTION  COMMUNICATIONS  SAMT 

REQUIREMENTS  H&}UIBBIBJTS  WORK  A)  BCE  REmUIHEMENTS  BSlUIiiSMfcKTS 


Vlnlan  htiA  tQUQfa  Must  maintain  hnln  1*0  hclafl  MUit  be 
all gnunt  ni t  drilled  intn  con- 

_  nTamp  hoi  aw.  ....  .  erato-  at  AJiprQX. 

_ _ ...  Ik  lath-  intervals. 


If  axN  «n»min<i«t<nii  .Safety  lanyard,  aust  i 
la  HnriMi  naftBauftry  be  OOBBefeted  tO  ring 

at  *h*  npftyftt-i  nnn.1  aJLta  - 


Vision  anti  touch 


Yiaion  and  touch  Which  wires  go  Maintenance  is  re-  Oral  ooanunloatton  be- 

uh«T».  Highly  versed  of  atapa  tveen  opexatoe. 

critical  opera-  2  and.  3  (Nunc  tl  on  E) 

tioru  If  not 

correct,  cornmmi- 

oation.  will  not 

exist. 


Electrioal  power 
should  he  dieeoa- 
cected. 


PROBABLE  ERROR 


Piffioult  to  align 
holes  when  working 

from  a  moving  plat 

form. 


Color  ooding  on 
wire. 


-J 


DATA  SHEET 


ikFBn 

lIHiMaiTS 

lanyard  aunt  ; 
onaaciad,  to  ring 


trioal  powar 
ild.  b  e  diaooa- 
«d« 


PROBABLE  ERRORS  JOB  AIDS  OR  TOOLS 


MU&iiUi  SUiO 


VS 


DEEPER  8110  WINS  V 


Difficult  to  align - 

holes  when  working 

from  a  moving  plat¬ 
form. 


Star  drill,  hammer, 
screw  driver. 


Color  coding  on.  wire  strippers*  screw 

wire*  driver.  -  - 


TASK  ANALYSES  Of  OPERATIONS  ASSOC] 


FUNCTION:  ? 

INSTALLATION  AND  MAINTENANCE  OF 
MOTION  SENSING  TRANSDUCERS 


PERCEPTUAL 

REQUIREMENTS 


1)  Operator  utilizes  work  cage  to  in- _ Vision.  touqfc.. 

stall  lowest  level  Motion  9snsing  ...  __ 

Transducer.  using  4  Phillips  hood. _ _ _ 

sems _ 


2)  Remove  coyer  .and  wire  box. 


Vision,  touoh 


DECISION 

BE^JIBIHQiTS 

—Mast  miafeiJA.  . 
hole  1 

emit  claw  hol®i 


’..Tiieh  wires  gp 
where? _ 


TASK  ANALYSES  OP  OPERATIONS  ASSOCIATED  WITH  A  10-FT  DEEPER  SILO  -  WING  V 


PERCEPTUAL  DECISION  ACTION  COMMUNICATIONS  SAFETY  PROBABLE  ERRORS 

REQUIREMENTS  REQUIREMENTS  WORK  f  FORCE  REQUIREMENTS  REQUIREMENTS 


_vtaionA  tough  Jti8t  *4*  tain _ Zeur  bole s  nut_  Oral  QQ— UBiiftiioD  Safety  l^rard  mat  ba  Difficult  to  mint 

_ hole  alistwwt  to  be  drilled  into  bate sen  opera  tor  a.  oonnectad^work  cage  holaa  all  gran  tit  who 

awit  oleas  holee.  concrete.  _  _  yoke  ring.  waking  from  n  mov: 

_  f_  plntfom. 


Vision,  touch  .Riich  wires  go  fbr  maintenance  Oral  coauunication .  .... _ __  .  -  j_ _ Color  coding  cm  ui 

_ where? _  remove  faulty  .  _  .  . .  . _ . 

_  .  _  transducer  and  _ 

_ _  _ _ _  .  replace*  .  . 


DATA  SHEET 


lFETY 

CHEMHJTS 


PROBABLE  ERRORS 


JOB  AIDS  OR  TOOLS 


L^gjrard  must  be 
id«woxk  cage 

a«- 


•Difficult  to  maintain 
holes  all  great  whan.  . 
working  iron,  a  moving 

,  platform. 

Color  codine  on  wire. 


dtax  drill,  iruamox  . 
ajnfLaflrew-  driver. 


..'ire  strippers,  open..  -  ... 
and  wrench.  __  _ 


REVISED 


4 

NORMAL  SILO 


TS 


4 

DEEPER  SILO  WING  T 


-  Transducer  ia  14  feat  Xros 

n-Hn  finer  , 


i  -  \ 


~7.  £> 

Jb'EC.vj  W  X_  T  ’gAHtiD  Vi  V-v 

trajFjAtg;  COMPANY 

:EAT'l£  J.  W.iMiN  -TrjM 


1  P  -a  y 


THS 


mcncis  a 

PRSPAHATXd  &  BBOTAL  CtP  MISSZLI 


TASK  ANALYSES  OF  OPBHAttdS 


PLBCEPT0A1  dCISZd 

HEQums-torrs  miouuwa 


l)  Descend  in  proparly  prepared  work  _  Vision,  touch 
page  to  a  point  opposite  missile  _tle- 
point  junction  box  oa  ailo  wall. 

Attach  earth  ground  cable  to  ground- 
lag  strap  on  outside  of  mlsaile  sup- 

_ port  ring  adapter  and  to  conn  actor 

_ lugs  in  tie-point  junction  box.  _ 


Baa  a  proper 
ground  oon  tat 
been  establia 
Do  I  know  pw 
attach  points 


2)  Attach  atissile  akirt  grounding  Vision,  touch 

strap  to  grounding  oily  on  inside 
of  niaaile  support  ring. 


Has  a  proper 
ground  o on tat 
been  eBtablis 
Do  I  knot,  pre 
attach  points 


3)  Install  hoist  support  hook  on 

Vision,  touch 

Is  hoist  aupj 

receive  ring  and  missile  base 
*  support  rlngo 

hook  flush  wj 

receiver  rim* 

missile  base 

- .  - - — -  -  -  - 

- 

port  ring. 

4)  Hand  torque  adjustment  nut 

Vision,  touch. 

Is  this  fore* 

to  maximum  possible  torque 

A  jgreat  variance 

sufficient  tc 

to  insure  adequate  preload- 

may  exist  be- 

meet  requires 

ing. 

tween  hand  torque 

of  the  T.0.1 

ability  of  vari¬ 
ous  air  men.  An 
adjustment  nut 
torque  study  should 
be  made  to  ascertain 
requied  torque  and 
5*  to  percentile 
man  adequacy. 


*  Punotien  0  ie  to  be  reversed  for  Missile  Preparation  for  Bnplacement 


TASK  AEALYSES  OP  OPERATIONS  ASSOCIATED  WIUB  10- FOOT  DEEPER  3TT.O  -  VUG  V 


PI2CKPT0A1 

HEQUIHHiHRS 

DBCISICV 

HByDXKBMEKTS 

ACTION 

WORK  FORCE 

ccwraricATiois  safer 

HBJDIRHGSHTS  RK}UISaCBITS 

• 

PROBABLE  ERRORS 

Vision^  touch 

Has  a  proper  earth  Hauxual  oot»  action 

Telephone  with  micro-  Protective  head  gear 

Poor  ground  attach 

sie- _ 

ground  oontaet 

of  aarth_g7ound 

phone  headset.  worn.  Safety  lanyard 

;  made. . 

_ _ _ _ _  .  ___  .  _  ,  .. 

been  established? 

cable.  _ 

attaahedte  work  cage 

id- _ 

Do  I  know  proper 

_ _ _ 

_  ring.  Safety  shoes. 

_ 

» 

attach  points? 

----- 

-----  --  -  -  —  -  -  ----- 

Vision,  touch 

Has  a  proper  earth  Manual  connection 

Telephone  with  micro-  _ 

Poor  ground  attaohi 

ground  contact 

of  earth  ground 

phone  headset.  _ . 

made. 

been  established? 

cable. 

Do  I  kno*.  proper 

-  ----- 

attach  points? 

- 

Vision,  touch 

Is  hoist  support 

Manual  manipula- 

Telephone  with  micro-  .  ,  _  _ 

If  hoist  support  h 

hook  flush  with 

tion  of  hoist 

phone  headset. 

is  properly  seated 

receiver  ring  and 

support  hook. 

error  possible. 

.  _ 

missile  base  sup- 

port  ring. 

-  -  - 

Vision,  touch. 

Is  this  force 

Hand  torque  ad- 

Telephone  with  micro-  _  _ 

Loose  adjustment  n 

A  groat  variance 

sufficient  to 

justment  nut. . 

phone  headset. 

may  exist  he- 

meet  requirements 

tween  hand  torque 

of  the  T.O.? 

_  ability  of  vari- 

1 

oub  air  men.  An 

adjustment  nut 

torque  study  should 

he  made  to  ascertain 

requi.ed  torque  and 

5®  to  JJ5&  percentile 

man  adequacy. 

- 

tissile  Preparation  for  ^placement 


DATA  SHEET 


SAFEST 

iuiKMcarrs 


PBOBABLE  BHBPBS 


JOB  AIDS  OB  TOOLS 


It*  head  gear  . 
Safniy  lanyard  _ 
1  to  Made  oage 
Safety  oboes. 


Poor  ground  attachment  Basic  knowledge  of  eleo- 

aade.  _  trioal  circuitry.  To oh- 

nloal  Manual,  tool kit, 
sling  rod  covar  sot.  _ 


Poor  ground  attachment  Basie  knowledge  of  eleo- 
made.  trioal  circuitry.  Tech¬ 

nical  Manual,  tool  kit, 
sling  rod  cover  set. 

If  hoist  support  hook  Normal  meohanioal  skills, 
la  properly  seated  no  AP  number  not  available, 
error  possible. 


Loose  ad  jus  intent  nut.  Sufficient  hand  torque 

force  to  tighten  to 
uaximua  expected. 


BOBUL  SILO 


1BEEFBB  SXLO  WHO  T 


Same 


TA.SK  ANALYSES  0?  OPERATIONS  ASS 


FUNCTION i  0  PERCEPTUAL  DECISION 

PREPARATION  &  REMOVAL  OP  MISS  ILK  REQUIREMENTS  RE  iUIHEMEHTS 


5)  Attach  holet  chain  to  hoist  support  _Vioion,  touoh  la  it  attached! 
hook. 


CACTI ON?  Use  extreme  oo.re  when  handling  missile 
skirt  umbilical  cable  head  in  3teps  6  throu^Ji  14, 
Cable  head  contains  shear  pins  which  may  be  sheared 
if  cable  head  ia  bumped,  pulled  or  otherwise  mis¬ 
handled. 


j5) _ Position  lower  cable  grip  around  Vision  touch.  Insure  cable  j* 

missile  skirt  umbilical  cable  with  good  illumina-  sitioned  cexrei 
_ cable  grip  lanyards  up.  tion.  ly. 


7)  With  rawhide  lace,  lace  from  top  Vision,  touch  Insure  that  dii 

down  in  a  criss  proas  pattern  _  tance  is  appro: 

through  approximately  every  third  uiateiy  four  fe< 

loop  and  secure  rawhide  lace  with 
a  square  knot. _  Si  stance  between 
umbilical  head  lanyards  and  cable 
grip  lanyard  ahoadl  be  approxlmte- 
_ ly  four  feet. 


8)  Extend  chain  hoist  and  attach  hook  Vision,  touoh 
to  lanyards. 


) 


'i-WQ‘  -4000  Rl.  «>f2 


TASK  ANALYSES  OP  OPERATIONS  ASSOCIATED  WITH  lO-FOOT  DEEPER  SILO  -  WINS  T 


f 

i 


PERCEPTUAL 

UEuUlREHEWS 


rt  Vision,  touch 


4- 


DECISION  ACTION  COMMDMICATIOOT  SAIWf 

HE  ;UIHEMENTS  WORK  P0RC3  BKi^U  BtMiaWB  HEQUIMWHtB 


PROBABLE  ERRORS 


Is  it  attached?  Manual  oonnaotlea  Telphone  with  alcro-  py>te*Wt  frflf  rtTT  ;  y°  egter 

_ .  .  paoae  ^eadsot. _ YMA,  SAftfcr  — 4 - - -  . 

... _ — _ Mtagfeaft. M  wflrk  mm _ j _ _ - _ 

_ _ _ jpiast _ 3a fgtfc  aba* u... _ l _ 


ng  missile 
througi  14, 
nay  be  sheared 
hervise  mis- 


Vision  touch,  Insure  cable  po-  Manual  manijpu- 
h  good  illumina-  sitioned  cerreot-  lation. 
tion.  ly. 


Vision,  touch  Insure  tbatdio-  Manual  jaaoigu- 
tance  is  approxi* ;  Lation..  ___ 
mptsljr  four  feet. _ 


-l 

1 

i 


+ 

i 


+ 


See  Cautlaa  Bote  pa 
oediag.  *t»p  6. 


| - - — r - - - - - 

;  See  CauUoa  Note  p 

ceding  Step  6. _ 


;e- 


4- 

I 


)k  Vision,  touch 

Manual  aanipu- 

- 

- - - - — - - - — —  - 

|  Sm  Cut  tion  Note  j 

lation. 

i-  Ceding  Stef  6. 

DATA  SHEET 


*rm 


PUOMBLE  EHHOES 


JOB  AIM  OB  fOOtS 


HOBMAL  3XJJ> 


TS 


99X0  WINS  T 


.T* 


Bo  pr*b»Me  *x*er  Jfanml -visual  saordl- 


3««  Caution  Bote  pro-  Basle  knowledge  of  elee- 


9MW 


■  eedinc.  step  6.  trlcal  circuitry,  Teoh- 

!  nioal  Manual ,  tool  idt. 


TA.SK  ANALYSES  OP  OPERATIONS  AESOCI 


PQirCTIOBi  0  PERCEPTUAL  DECISION 

PREPARA'iIOT  &  REMOVAL  OP  KI3SIL*  RETIREMENTS  HSkUIiiENEWTS 

9)  Operate  chain  hoi  at  until  wight  of  Vision,  touch  ^Insure  that  um 

umbilical  is  on  hoist. _ geod  illumination  blUnal  weight 

_ _ _ _ _ _ _ _ is.  on  hoist. 


*  10)  Loosen  two  bolts  attaching  umblll-  Vision*  Jtpucb Bolts  are  looser 

_ cal  clamp  halves  to  clamp  bracket  good  illum-i nation 

and  loosen  clamp  'bracket  bolts. 


11)  Loosen  bolt  and  3win&  clamp  clear  Vision,  touch  Clump  ia  dear 
_ of  missile  skirt  umbilical.  _  good  illumination  of  umbilical 


1?)_  Remove  bolt3_  and  remove  umbili-  Vision,  touch  Recheok  to  be 

_ -‘ea(i  lanyards  from  bolt 3  j  good  illumination  sure  bolts  are 

- reinstal  1  bol t a . _  _ _  reinstalled, 

13).  Remove  umbilical  head  threaded  Vision,  touch  Are  threads 

receptacle  from  raceway  cable  good  illumination  stripped? 

_ connector  with  strap  wrench. 

1*0 _ Lower  umbilical  cable  with  chain  elision,  touch 

_ hoist  until  protective  cap  can  good  illumination 

be  installed.  Install  cap. 

1|)  Lower  umbilical  cable  until  dear  Vision,  touch 

_ of  missile  base  support  and  di3-  good  illumination 

__  connect  cable  grip  lanyards  from 
chain  hoist  hook, 

- NOTE :  Lower .  oabl 9  grip  assembly/ shall  renain  secured  to 

skirt  umbilical  oable  until  skirt  umbilical  to  _ 

*  When  missile  skirt  unbilioal  oable  requires  Maintenance  step*  IQ 

through  13  should  be  included  in  wabilical  cable  Ramove/Roplace  prooedu; 


Ul  Ji’  -i>,‘  s\  , 


;•  f  ;• 


TASK  ANALYSES  OF  OPERATIONS  ASSOCIATED  WITH  10-FOOT  DEEPER  SILO  -  WING  V 


PERCEPTUAL  DECISION  ACTION  COMMUNICATIONS  SAFETY  PROBABLE  ERRORS 

REQUIREMENTS  REQUIREMENTS  WORK  FORCE  REQUIREMENTS  REQUIREMENTS 

^..JVision*  touch  .  Insure  .that  ua- - ...  _  .  Telephone  with  mi  grp-.  ia-otectivehead-gefix _ S®®  Caution  Note  pro 

good  illuain&tifln  hilicai  wai ght _  ... _ _  _ _ phone  headset.  vn-rr, .  safety  lanyard  ceding  stop  6 

... - - is.  so  hoist*  — .  .  ..  .  .  attached  to  work  cage _ _  _ 

- - - - -  - -  —  _  ring*.,  Safety.  shoes. . 


Vision*  touch  ...  Bolts  are  loosened  fou^a.1  and  jaeoaan- 
_  ioel  manipulation 


Vision,  touch  Clamp  ia  clear  Manual  and  mocaan- 
_gcod  illumination  of  umbilical  leal  manipulation 


Vision,  touch  Recheofc  to  be  Manual  manipulation 

good  illumination  sure  bolts  are 
. .  _  reinstalled. 

Vision,  touch  Are  threads  Manual  manipulation 

good  illumination  stripped? 


Vision*  touch  Manual  manipulation 

.  good  illumination 


Cap  is  loose 


Vision,  touch  Manual  manipulation 

good  ill umi ™ 


(hall  remain  secured  to 
t  umbilical  is  reinstalled. _ 

requires  maintenance  steps  10 

ailical  cable  Ramore/Replace  procedures. 


DATA  SHEET 


P8W  PBDBABLK  JSKRCRS  JOB  AIDS  OR  T'  ULS  NORMAL  SILO  VS  DEEPSE  SILO  S-/ING  V 

aaotrcs 


ISl  tmi  _ 388  Cation  Koto  pro-  Manual -visual  coorui- _ 3m M 


*re+j  lunju-rA  ceding  Stsp  6  nation  _ _ _ 

_to. work  rags _ _  -  .  .  . . —  . - - - -  _ 

shots.  _  .  .  -  - - — - -  -  -  - 

_  _  _ _ _ _ _ _ _ _ 3aa* 


Same 


TASK  ANALYSES  OP  OPERATION! 


function*  a 

PREPARATION  &  REMOVAL  OP  KtSSHJt 


PERCEPTUAL 

SE^UIiffiKENTi 


DECISION 

RE^UIiffllEMTS 


16)  Remove  chain  hoist  frort  hoist  sup- _ Vision,  touch, 

_ port  hook  and  remove  hook  from  re-  good  illumination 

_ oeiver  ring  and  missile  bass  support. 

17)  Swing  umbilical  clamp-half  into 
place  and  tighten  claap-half  bolt. 

Tighten  clamp  bracket  bdt3. 


18)  Operate  power  azimuth  drive  00a- 

_ troll  or,  visually  positioning 

missile  raceway  halfway;  between 
support  arms  1  and  2. 


Try  to  get  a 
olose  to  oen 

a3  possible. 


19)  Align  center  or  receiver  ring  ear 
that  i3  neirast  arm  1  with  center- 
line  of  arm  1  -within  one-half 
inch. 


Is  toleranci 
within  4^  #  i 


20)  Return  to  base  of  missile  and 

_ verify  step  19.  If  aax  ia  not 

_ centered,  rotate  missile  as 

_ _ necessary. _ 


Is  toleranc< 
within+#  ii 


Position  adapter  ring  to  missile 

_ skirt  clamps  set. _ Bolts  attaching 

missile  skirt  to  missile  support 
_ ring  adapter  should  be  hand  ti$it- 
ened. _ 


Attachment  ! 
been  made  a 
bolts  only 
tight. 


TASK  ANALYSES  OF  OPERATIONS  ASSOCIATE®  WITH  lO-FOOT  DSEPER  SILO  -  WI HO  T 


PERCEPTUAL  DECISION  ACTION 

HE^UIREMENl'a  RETIREMENTS  nose  pohcb 

nxp-  Vision,  touch, _  Manual  nanipula- 

re—  good  illumination  _  tioai _ _ 


COMMUNICATIONS  SAFETY  PROBABLE  ERR03 

8E.JJIHH1ENTS  RE«iUIHHiENTS 

Telephone  with  micro-  Safety  shoes,  hat 

phone  headset.  and  lanyards.  . 


> 

3lt. 


Manual  manipula¬ 
tion. 


Try  to  get  as 
close  to  center 

as  possible. 


Manual  manipula¬ 
tion  and  visual 
judgment 


Error  in  visual  , 
sent  would  requi; 
more  time  on  stej 
19  and  20. 


ear 

ter- 

f 


Is  tolerance  Fine  manual  mani- 

within  i  }£  in.  pulation 


Won't  be  within  ' 
aaoe  neoeasary  ii 
Step  20. 


Ie  tolerance  Manual -visual  Judgment  error 

within+  Yz  in.  manipulation 


la 

thing 

irt 

g>it- 


Attachment  has  Manual  manipuli- 

been  made  and  tion 

bolt3  only  hand 
tight. 


/ 


lFKTY 

MS4ENTS 


PROBABLE  ERRG3 


JOB  AIDS  OR  TOOLS 


r  shoes,  hat  ,  _  High  manual -visual 

uiyards.  _ _ _  coordination,  plus 

Step  1  of  this  Function 


Error  in  visual  judg¬ 
ment  would  require 
more  time  on  steps 
19  and  20. 

Won’t  be  within  toler¬ 
ance  necessary  in 
Step  20. 


Judgment  error 


NORMAL  SILO 


TS  DEEPER  SILO  WING  V 


TASK  ANALYSES  OF  OPKaATIOiS  A! 


imcmoii  s  piacspTUAL  decisio* 

PREPAEATIOR  &  H9K7VAL  OF  MISSILE  RBWJIHBOTTS  H&iUIHKKKHTS 

22)  Torque  16  damp  set  bolts  to  1200  Ti sion,  touch,  Torquing  is  00 

_ (+  50)  inch  pounds _ _  good  lighting  root  and  torqu 

_ _ _ _ _  wrench  is  with 

_ _ _ _ _  _  calibration  da 

23)  Adjust  each  positioning  post  to  Vision,  touch.  Alignment  is 

fixed  position  by  removing  adjust-  good  lighting  correct 

■eat  nut  lookpin  and  honing  adjust¬ 
ment  until  positioning  pin  osa  be 

installed  in  positioning  post.  In¬ 
stall  positioning  pin, 

24)  Install  adjustment  nnt  lookpin  and  Vision,  touch.  Alignment  is 

remove  positioning  pin  from  position-  good  lighting  correct 

ing  post. 

25)  Feed  quick  release  pin  and  poai-  Vision,  touch.  Alignment  la 

tioning  pin  on ^positioning  post  good  lighting  correct 

down  through  mounting  bracket  on 

missile  support  ring  adapter. 

26)  Continue  feeding  positioning  post  Vision,  touoh.  Alignment  is 

until  quick  release  pin  hole  in  good  lighting  correct 

positioning  post  aligns  with  hole 

on  side  of  mounting  bracket.  In¬ 
stall  quick  release  pin. 


XA.SK  AHALYSES  OF  OPERATICHS  ASSOCIATED  WITH  A  lO-FOOT  SEEPES  SILO  -  WU8  V 


PlfiCKFTOAL 

RBCJJIMM1TS 

DEC  I SICW 
BBiUIHOffiHTS 

AC TIC® 

.  WORK  FORCE 

COWDHICATIQIS  SAFETY 

RBQUIHEKSJfTS  RE^UHUMSSTS 

PROBABLE  8HRC 

00  Ylaion,  touch. 

Torquing  is  cor- 

Manual  Manipula- 

Telephone  with  micro-  Safety  hat 

.  Torque  error 

good  lighting 

root  and  torque 

tion 

phone  headset. 

wrench  is  within 

-  - 

calibration  date. 

... 

. 

Yi aion,  touch. 

Alignment  is 

Manual  manipula- 

Telephone  with  micro-  Safety  hat 

•t-  good  lighting; 

junt- 

bt 

In- 

correct 

tion 

phone  headset. 

and  Vision,  touch. 

Alignment  is 

Manual  manipula- 

Telephone  with  micro-  Safety  hat 

ition-  good  lighting 

oo react 

tion 

phone  headset 

-  Yision,  touch. 

Alignment  is 

Manual  manipula- 

Telephone  with  micro-  Safety  hat 

good  lighting 

n 

correct 

tion 

phone  headset. 

st  Yision,  touch. 

Alignment  is 

Manual  manipula- 

Telephone  with  micro-  Safety  hat 

good  lighting 

correct 

tion 

phohe  headset.  • 

a* 


SAFEST 

BQUIBMOF&S 

PROBABLE  JSRHOBS 

JOB  AIDS  OB  TOOLS 

BORKAL  SILO  TB  DKBPSB  SILO  VUG  T 

hat 

- ,  Torqoa  arrcr  _ 

T'fenhfijvi  Q&1  YiSUfil- _ 

Shoe 

manual . .  . 

hat 


Sam* 


hat 


£kw* 


hat 


Seat 


hat 


5*u»« 


XA.SK  AIALYSB8  OF  QPEBATIOXS  ASSOC 


FTOCTXOVi  8  PKRCEPTOAL  BSCZSIOS 

PREPARATION  &  REMOVAL  07  KISH  ILK  BEQUIREHSBTS  REQUHZHCOTTS 

27)  After  pre-rem oral  operation  top  Proper  lifting,  Jud^Mt  of 

of  alio  have  beam  completed,  an _ virion,  touch,  _  olemranpe _ 

observer  will  be  slotted  in  lsucher-  audio. 

equipment  room.  Headset  oo— lunioa-  ..  _ _ 

_ ticas  will  ba  established  between 

_ fei a  observer  and  operator  of  hoist 

rods  (at  ground  level)  in  order  to _ 

infora  operator  of  clearances  at 
silo  base. 


28)  Attach  hoist  sling  rods  to  mating  Proper  lighting.  Are  sling  rod 
missile  support  ring  adapter  fittings  vision,  touch,  ends  in  good  coi 


as  fellows: _  audio  dition  before 

a)  take  missile  grounding  oable  from  attachment? 

T-E  support  truck  and  lover  all 

but  5_  feet  into  the  launch  tube. 

b)  After  lowering  work  oage  to  mis-  Is  proper  earth 

aile  base,  attach  end  of  ground-  ground  eatablla 

JLng  oade  to  miasile  support  ring  at  both  upper  a 

adapter. _  area  and  miesil 


_ _ _  support  ring. 

o)  Stow  permanent  oable  in  work 
_ cage.  _ 


d)  Remove  sling  rod  ends  corera  and  To  tie  articles 

_ stow  in  work  cage.  _  .  down  in  work  oa 

e)  Insure  that  hoist  sling  rode  have  Are  bolt  holes 

been  lowered  sufficiently  for  clear  of  dirt  a 

proper  alignment  of  bolt  holes  in  not  damaged?  is 

_ mating  fittings  of  sling  rods  and  alignment  eorre 

_ support  ring  adapter.  If  sling  rods  for  connection? 

_ will  not  mate  it  will  be  neoesaajry 

_ _ to  open  oemtrol  panel  and  depress 


LOVER  button  until  sling  rod  fittings 
can  be  connected  to  the  support  ring 
adapter  fitting. 


'--4T  -400 


TASK  AWAT.r^gfi  OF  OPEBATIOKS  ASSOCIATE)  WITH  A  lO-FOOT  DEEPER  SILO  -  VDW  T 


PHSCKPTOAL  dbcisioh 

HEQPIRSKBITS  HEQUIBHCBrPS 

Proper  lifting,  _  JudgMot^of  . 
vision,  touch,  ole&ranoe  _  . 

p-  audio. _ _ _ _  _ 


Am  of 

WORK  FCECB 


Establish  ooanuni- 
catioaa 


CCHKQSICATXOtfS  3AFSET  PHDBABLE  ERfiQB 

BBQUIHBD3WS  REQUIBBfEBTS 

_  ■ _ _ _ L - 

Telephone  with  micro-  Pro- teptivc  hiftA  gear - i  h^*d  tai8tin8  8®*“ 

pheh#  fceadwrfc.  -  Safety  laayarda  while  idi  Da*ad*d  Loiat  rod.  ei 

work  cage.  Are  hoist. _ l  Prayed  hoistoebles 

cable?  taat  «a4  free  ,  no* 


from  all  aacuebranoee? 
gave  any  obleote  fallen.  . 
froa  T-J?  which  nut  &•_  . . 

t 

retrieved?  t 


Proper  lighting.  Are  sling  rod  Attach  rod  ends.  Telephone  with  micro- 
age  vision,  touch,  ends  in  good  con-  phone  headset. 

audio  dition  before 

am  attach*  ent? 

e 

-  Is  proper  earth  Make  earth  ground 

«.  ground  established  attachment, 

g  at  both  upper  ailo 

area  and  missile 
support  ring. 


4 _ 

To  tie  articles 

down  in  work  oage 

ve 

Are  bolt  boles 

clear  of  dirt  and 

in 

not  daaaged?  Is 

«d 

alignment  correct 

:  rods 

for  connection? 

nry 

|SS 

- 

.t  tings 

‘ 

!  ring 


DATA  SHEET 


Hot  attached  correc 
ly. 


Trouble  with  con¬ 
nection. 


ft  irr  _ i  Jbuled  hoisting  gear.  Tool  kit,  technical _  _ _ Seae 

U^arda  Mhlla  4*.  Damaged  hoiat  rod  ends,  manual,  3ling  rod _ 


1.  Are  beiet_  t  Prayed  hoist  cables  end  covers  for  an- 
Mt  aad  free  not  nptlOfd?  placement, 

aiewfcxanoee?  _ , 

obleote  fallen  . ...  —  —  - 

which  wait  be  .  — 


Not  attached  correct¬ 
ly. 


Trouble  with  con¬ 
nection. 


TASK  A1ALT3ES  OP  OPERATIONS  ASSOC] 


FUNCTION:  G 

PREPARATION  &  REMOVAL  OP  KL.SILB 


PERCKPTOAL 

REQUIREMENTS 


DECISION 

REQUIREMENTS 


IA.SK  AMUSES  OP  OPERATIONS  ASSOCIATED  WITH  a  lO-POOT  DEE3PE8  SILO  -  WIJW  ? 


— - - - - - - - * . . . . . .  . -  '  1 

PERCEPTUAL  DEC  I  SICK  ACTION  COf-WUNICATlONS  SAPBW 

'AL  OP  MI:.  SIL*  REQUIREMENTS  REQUIREMENTS  WORK  OF  FORCE  REQUIRaffiNTS  RETIREMENTS 


IK  rod  mounting  halta  Ttslcn,  touch 

m  filing  r-ni^  fittinga _ ...  _ _ 

se.filtin&a. Qft.si*-  .....  _ 

•t  ylng  adapter. _ 

attach- _ 


■oda  to 
siting-bolts,  .and.  i»- 
ar_Blfta.  _ _ _ 


■dapter  ring  look _ 

Lilias  iiandlfi .out  aa 


lhrmn'|rfii>flliaii<  - 
tv>.1  ma.rH  pil  n.'H  nr> 


Art  bolts  higjrt  . 

la  handle  out 

as  far  aa  possible? 


Libia  ..and  rotating _  .  la  handle  above 

fro*  vertical  in  _  gear  taeth? 


iction. .  .Handle  aust 
.bove  fcear  teeth  on 


Tal inbMM  M~l  th  mrtrt-  <fa  Tatar  Hat  at.il  gKfla. 
pKfJwt  hfladflOtt  _  _ . . 


TASK  AMUSES  OF  OPERATIONS  ASSOCIATED  WITH  A  lO-FOOT  DEEPER  SILO  -  WINS  ▼ 

- -  1  - - - - -  - — — — - . .  ■  — - .  - -  .  -  ...  —  ...  —  |  ■—  . -  ■ 

PERCEPTUAL  DECISION  ACTION  COMMUNICATIONS  SAFETT 

REQUIREMENTS  REQUIREMENTS  WORK  OF  FORCE  REQUIREMENTS  REQUIREMENTS  PROBABLE  ERROR 

Xi  a  inn,  .  touch  .  _  .  _  .  Manual  -aafthani  -  Tai  mgbamm  gjoro-  Safety  bat  aad  "Hit 

_ ......  _  C&l  ma.rH  pul  nn  phram  Vi«n/*a»f,.  _  _ _  __ 


Are  Delta  light 

la  handle  eat 
as  fa-p  a.h  paaaiKLe? 
la  handle  above 


gear  teeth? 


PHOMBLE  ERROR 


JOB  AIDS  OH  'BOOLS 


>q  ^  nkit^i  __ . 


visual-  . 


manual  _ 


NOflMAL  SILO  YS  DBBPK  SILO  WIHG  Y 


_ Sam  . 


I 


8*0  ICO  EFFECTS 

8JL  ICO  216  firnmi,  Mias  ILK  STBPKKS2DI  STSTZK  LOADIHO 

8.1.1  Figure  8«1  deplete  the  am  configuration  required  te 

■aka  ICO  216  eanpatibla  with  the  taper  lannafa  MM*  The 

aulred  rerltion  toss  lata  of  adding  as  additional  rad . 

turribuMde  aoation  to  the  existing  linkage.  SpoaLfla 
chtagea  arot 

(a)  Too  nav  linkage  rada  (oaah  approxhuteily  $  feet 
in  length) 

(b)  Tw  additional  HI  2$-2622*.213  tnnbntfdM 

(a)  Bov  pallet  or  bar  to  hold  rede  and  tunhuekUs 

(d)  Beuorked  shipping  fixture  to  held  pallet  or 
beau  Fixture  util  anplegr  brackets  to  aaaiot 
the  aaeeebly  of  aeotiooa  prior  to  inetalliag  teel 
in  lauaeher. 


8.1*2  Change  Kill  be  aanwpllahad  under  BP  55J.  King  T  A  k  00 
require!  ante  I  a  went,  rill  include  this  change  in  the 
baeie  release.  A  no*  AGO  naabar  (AGO  21 64)  in  repeal 


♦ 


8.2  ACO  215  FZZ70BK  •  BOLE  LOCATHO,  MISSILE  SOSPKSSIOK 

STSTW  SPBZS3  CAX 


8.2.1  Figure  8.2  depierta  the  am  ooufigumtieu  required  fair 
AGO  21$  targets.  An  additional  circle  hue  been  added  to 
tho  target  to  neaaure  telercnae* 

8.2.2  Tho  thange  ia  nseoaaeay  booaaae  tho  deeper  lauachar  eaaaed 
an  inareaae  in  the  niaaile'  euapeaplen  pulley  breaket  out- 
ef-toleranoe  reqalr— aot.  This  requircewmt  in  neanured  by 
dropping  plnmbeba  free  the  pulley  brockets  to  the  target# 
on  AGO  215 » 


8*2.)  Change  uiU  be  aaaoapl  iahad  under  BP  5$f*  A  no*  A00 
aafcur  (ADO  2154)  i»  ree— wdod. 

8.3  BO  OTHER  AGO  ITBB  ABE  AFFECTED. 


:# 

Ul-4071  1000  {was  IAC  IM4-L-M) 


NO  Mjftgl 
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9.0  TEST  PROGRAM 

1 

9.1  Wing  V  testing  will  be  required.  At  least  one  missile 
launch  from  a  90  foot  deep  launcher  is  reoomraended. 

This  is  necessary  to  verify  the  revised  missile  mount 

as  wall  as  to  verify  missile  fly-out.  Preliminary  coor¬ 
dination  for  a  Wing  V  test  program  has  been  conducted, 
(Reference:  Telecan  Severid e/BSD  Col,  Stuber,  5-21-63), 

NOTE:  No  special  testing  is  authorized  at  STP  III,  AMR 
er  VAFB  under  the  scope  of  this  study  document 
and  STL  Document  6660.^2-31  dated  3  January  1963, 

9*1*1  The  results  of  this  study  indicate  that  no  large  scale 
R  &  D  test  program  is  necessary  to  obtain  data  on  the 
Wing  V  stances.  It  is  therefore  not  neoeasaty  to  bring 
STP  in  er  AMR  to  a  "Wing  7"  configuration  solely  as  a 
result  ef  the  deeper  launcher, 

9*1*2  Verification  testing  at  VAFB  is  necessary  to  demonstrate 
the  validity  ef  the  analyses.  This  teet  pregres  should 
consist  ef  one  or  more  firings,  with  the  following  speci¬ 
fic  objectives t 

(a)  Demonstrate  the  systems  capability  and  ade¬ 
quacy  ef  the  Wing  V  ten-foot  deeper  launcher 
configuration,  including  facilities,  equip¬ 
ment,  and  technical  manuals, 

(b)  Demonstrate  by  the  successful  1  sires! )  ef  a 
missile*  that  the  Wing  V  configuration  launcher 
dees  not  produoa  gas  dynamic  effects  deleter¬ 
ious  to  the  missile  or  mission. 

(e)  Demonstrate  by  the  sncoeesful  launch  of  a 

missile,  that  the  Wing  V  configuration  ef  the 
Support,  Missile  Suspension,  Figure  A  1322.5, 
operates  satisfactorily  during  launch, 

(d)  D— ooatrate  that  the  personnel  stfesystem  In¬ 
cluding  QQPHI,  training,  technical  data,  and 
human  engineering  can  provide  the  hew  perfor¬ 
mance  required  by  the  Wing  V  configuration* 

9.2  Launch  Facility  ft  (0000006)  at  VAFB  is  constructed  to 
the  Wing  V  90-foot  depth,  however,  as  shown  in  Figure 
U«l,  a  steel  platform  is  installed  ten  feet  Above  the 


JBcrjFf/vc 

1,0  D2-15132 

PAGE  £o 

U 3-407 »  iOOv 


bottom  of  the  launcher  to  provide  a  Wag  Ill  eeafigor*- 
tien*  The  facility  w*n  have  to  be  modified  to  the  Wing 
V  configuration,  to  eupport  testing  of  the  Wing  V  syateeu 

9,3  The  proposed  LF  #6  at  VAFB  (See  Figure  b*l)  would  not  be 

available  early  enough  to  export  Wing  V  testing.  Firings 
should  be  scheduled  as  early  in  the  program  as  possible  to 
allow  tine  for  fixes  of  ary  preblees  that  occur. 


i 


